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Editorial 


OUR RETIRING OFFICERS 

After, rcndoriiig valuablo service to the Department of 
Agriculture, Central Provinces and Bemr, some of its ofRccrs have 
recently retired from service and before the next issue of this 
inn,gazino is released, a few more will have joined the list of 
retired ofRoers. We wish those veterans of the Agricultural 
Department long life to enjoy their well earned rest- 

To keep oneself fit, one mu&t have some hobby. The necessity 
for this is felt particularly When one, who. has been a Government 
servaut, is suddenly relieved of those duties, which kept him busy 
for thirty years of his life at a stretch. We arc told by some 
retired' officers that they feel the '‘time banging heavy on thorn, ” 
oven more than the reduction of their incomes, by fifty percent 
or more. 

For people, who have boon serving in the Agricultural 
Department, there is “private farming” which should prove a 
congenial “pastime” and an “earn something” business. Their 
knowledge of Scientific Agriculture coupled with their experience 
regarding the agricultural practices in tho country, should stand 
them in good stead. We are told that some of our retired officers 
are already busy negotiating for suitable land. We have no doubt 
that their farms will serve as excellent examples to tho farmers 
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in tho locality who, duo to consorvatism, want of oducaliuii, and 
other reasons bolievo in examples luoru than precepts. 

For those who have luit tho uoces.sary fund of physical 
ability loft in them, to hike part in a(5tiv(5 agricultural operations 
on a farm, wo arc sure tho “Village Uplift” (WR pw) activity 
which wo see buiazing all round, shoultl certainly -appeal to their 
interests. Eetired oillcors have only to let the public know that 
they are open for consultsition. Advice will bo sought from them 
on various matters with gratitude. 

There is another held of activity which we would humbly 
suggest to our worthy veterans. Writing on topics which had 
engaged their attention and energies during the bust part of their 
lives should prove very fascinating when they have the necessary 
leisure for contemplation, retrospecthm, coiuseutratiou and 
description. On subjects relating to the agriculture of a province 
or a district, it is from officers, who havts worked in tho province 
or the distrioc that tho public, who are interested in agriculture, 
should look for onlightonmout, as they are best qualified to 
criticise and asses properly tho time hemoured practices, to which 
an unbending illiterate cultivator clings, on tnio side, and the' 
recommendations made, by other agencies on tho other, those last 
being based on broad soloublfio prinoipks, the coercotuess of 
which cannot oertaiQly bo challenged) bnt tho iulaptability of 
wbiob to local conditions, nwiiy bo a matter of doubt. Our retired 
oflioera 'will bo helping their junior successors in no small dogroo 
if they will make their knowledge, relating to sUoh eontroversial 
questions pertaining to tho countryside, available for them* 

Another very great service, that can be rendered by retired 
technical olfioers; which might also bring them a reward financial- 
ly, is the translation of books and articles, on their own particular 
subject, into a language of their people, bo it Hindi, Marathi, 
Tamil or Urdu. Mahatma ji has himself pointed out, in his 
article on education, the great advantages of teaching and learn- 
ing in a vernacular. These cannot bo denied. A few toehaioians 
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are inclined to strain the language dilTiculty. With a public spirited 
educated class however, there should bo no language difficulty. 
In the same article Mahatmaji points to the example of Groat 
Britain, where it is claimed and justly so, that there is no book 
or writing; worthy of any consideration at all, published in any 
language, of which there is not an excellent and accurate transla- 
tion in English, available for sale, within an 'unhelievably short 
time. 

Undoubtedly one of the greatest obstacles to effective pro- 
paganda of the type that this Department of Agriculture so desires 
to succeed, is the very great scarcity of really suitable technical or 
modern literature, in simple form, in vernacular or regional 
languages. Ono of the simplest ways of overcoming this trouble, 
is by translations, and who are hotter qualiScd to produce the 
translations, than retired officers of an expert technical service 1 
In this work thQy would not only bo blessed by the few, but by 
their whole land. 

Our retired officers can also bo of iramonso service to the 
students of the Oollego of Agriculture, by giving correct descrip- 
tions of the raising of crops, variations in agricultural practices, 
(like rotations, planting methods,) p6sts of cultivation, etc, Eor 
information regarding such details, the staff of the College of 
Agriculture has naturally to look to the officers of the Department, 
working in the difterout parts of the province, closely in touch with 
the farmers and the Govornment seed and demonstration fanhs. 
Dissemination of such valuable information cannot be bettor done 
than through the pages of this luagaKine. Officers of the De- 
partment with their multifarious duties have been too busy to spare 
some time to enrich the pages of this journal, with such material. 
Otherwise, our frequent appeals to them would have been given 
at least some consideration- We nope that at least officers who 
have retired and may seek an outlet for their energies will not 
grudge to do this service, which wc earnestly solicit. 



Original Articles 

THS BOLLWORMS OF COTTON IN THE CENTRAL PROVINCES AND BERAR 

By lUi Sauii! G. U, Durr. u. a., 

(Entomoloii'i/it tn Oov&rnmnt, Ountral T'nmnanA and Horar). 

Three types of BdUworms.—Tltorc lu-o thr«n typoB of hollwofiii's, vi«. 
the Spotted bollworin {Eariaa falnn. Stoll), the I’ink bollworm 
{Platyedra gossypiella Sauncl.) n,nd the Anu)rion,n bollworm {IMiothin 
obsoUta, Fb.) which attack the cotton crop in this province, TIiIh crop is 
sown generally in the last week of .Tune or in the first week of July witli 
the earliest showers of rain, and becomes ready for picking by tho lattiiv 
half of October or early November. Pickings generally continue till tho 
end of December but in oxcseptional seasons they may prolong to tho ond 
of January. 

The Spotted Bollworm.— Tho Spotted bollworm makes its first 
appearance in the crop in, the last week of .Tidy wh.on the plants arc from 
six to nine inches in height. Tho larvnn boro into the shoots 
which droop down and wither. Later when tho flower buds and bolls 
appear these are attacked. Tho young larva ontors the bud or boll and 
feeds on the contents. The affected forms drop 6ff tho plants on being 
shaken by wind or artificial means, but tho big aixod bolls do not shod 
even if severely attacked. 

The post appears in tho now crop lato in July, aad i|(l . mdltipllciation 
is checked by heavy showers of rain during August tod ‘Septomboir, but 
with the cessation of monsoon in October it multiplies rapidly so long as 
the crop remains in the field It reduces tho yield of tepas by damaging 
flows* buds, young and developed bolls, stains and weakens tho lint and 
spoils the quality of tho fibre. In the Icapaa of tlio whole soason Ui |)nr- 
cent partly damaged and 4 percent completely damaged looks can bo 
attributed to this pest. 

The .Pink BoUworm. — The larvae of the Pink bollworm appear in 
this crop in very spaall numbers in the latter halt of Septembor, but tho 
number gradually increases and roaches its maximum in tho month of 
January when cotton is almost harvested in this province. Unlike the 
Spotted bollworm the Pink bollworm larvao prefer bolls to buds and 
tender shoots. Although it is a very serious pest of cotton elsewhere yet 
the damage caused by it in this province is much less than that caused 
by the Spotted bollworm. In tho hapan of the whole season about fi per* 
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cent partly damaged locks and hardly 1 percent completely damaged locks 
can be attributed to this pest. 

The American Bollworm. — Tlie larvae of Beliothis obsoleta appear in 
cotton fields, in small number, towards the end of July when thoy feed 
on leaves and tender shoots. The pest gradually multiplies and becomes 
abundant from the beginning of September to the middle of October 
during which period it attacks severely flower-bOds and bolls. These 
are bored by the caterpillar and the contents are clean devoured. The 
damage is complete. Bolls which are tender and succulent are much 
preferred to those that are matured and hardened. Owing to this habit 
of the pest no damaged looks which can be attributed to this pest are 
found in the harvested Kapas. 

From the above it will be seen that the Spotted bollworm (Earias 
fabia) remains active in cotton fields throughout the season and causes a 
considerable amount of loss in the final yield of kapas. The American 
bollworm (lleliothis obsoleta) joins the former during the bud and lioll 
development stage for six or seven weeks and on account of its voracious 
feeding habit causes in this sliort period no less damage than tho Spotted 
bollworm. With its disappearance towards tho middle of October, the 
l?ink bollworm (Platyedra (jossypiella) associates itself with tho Spotted 
bollworm but due to its slow rate of multiplication and feeding habits it 
is not considered as a serious pest of cotton in this province. 

The increase in yield in the ahtence of Bollwormi. — In order to estimate 
the increase in yield in the absence of bollworms, 48 plants wore protect- 
ed by the ‘Night caging’ method at Nagpur and a similar number was kept 
as control. Tho plants completely protected from damage by bollworms 
produced 27 % more pickable mature bolls than tho plants which were 
open to bollworm attack. Tho increase in tho final yield of kapas fl'om 
protected plants was 51 % higher. When these experiments wore repeated 
next year at Akola tho increase in the final yield was 49.6 %. 

Life history of the Bollworms.— Ilegarding tho life-history of those 
bollworms in the Central Provinces, the following facts have been 
ascertained. The maximum number of eggs laid by a single female of 
the Spotted bollworm is 692 and tho egg stage lasts from 3 to 5 days. 
The larval stage varies from 15 to 18 days during December — January and 
from 10 to 14 days during other months of the year. The pupal period 
is of 16 days duration during the cold months and of 9 days during the 
rest of the year. It does not hibernate or aestivate but breeds con- 
tinuously when food is available. 
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The raasvmuin number o£ eggs laid by a single female of fcho Pink 
bollworm, so far observed is 340, and fcho incnbaoion period is 4 — 5 days 
during all the months of the year excepting December and January when 
it extends upto 7 days. The larval period during July to the end of 
November is 10 to 14 days, during Docoinbor January it is 14 to 22 days. 
From the middle of November a tow larvae enter into long cycle stage. 
The pupal stage lasts tor 7 to U days throughout the year excepting in 
December— January when it occupies 10 to 12 days. 

The life-history of the A.morioan bollworm has been studied for ono 
season only and the facts which have been collootod concerning it have to 
bo confirmed by further observations before they can bo published. 

The “Carry-over” problem.— In this province the last picking of cotton 
is generally finished by the end of Docemhor and in exceptional seasons 
it may extend upto the end of January. Tho no'v cotton crop is sown 
in the last week of Juno or in the first week of July according to the 
condition of monsoon rains. Thus there is a clear span of 5 or 0 months 
between tho close of ono season and tho cominencemont of the next one. 
It is of importance to know how tho hoUwonns bridge over this critical 
period and reinfest tho crop of the now season. 

The cotton plants are allowed to stand in fields long after the last 
picking is over. They put forth fresh growth and numerous buds, 
flowers and bolls aro tound on thorn till tho end of April. Tho Spotted 
and tho Pink bollworms brood in them. In several places in Berar tho 
plants are intootionaUy allowed to stand in fields till the end of April 
for picking the hapa$ of the second flush and this secondary picking is 
known as Faldari picking. The cotton fields aro oloanod by tlio end of 
May or tho beginning of June. Thus tho food for tho Spotted bollwonuft 
in cotton fields becomes rare in May and Is completely absent in .Fune. 
But in localities where there exist tanks and W(dls for irrigation, 
cultivators generally maintain a fruit or vegetable garden; and in those 
gardens the Spotted bollworm finds alternative food plants such as 
Hibiscus escnlentWi H. panduriformis, II. oannahinus, Hollyhock, Alnitilon, 
perennial cotton trees etc. to carry on its existence through tho critical 
period. Again in big towns like Nagpur, Bhindi pods ardf imported in 
fairly large quantities from far off places outside tho province during 
June— July, and these pods ate sometimes badly infected. Duo to traffic 
facilities they ate sometimes taken to the interior also. The moths 
which emerge in July from the affected pods find young cotton crop, on 
which they lay eggs. 
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After the close of the cotton season some of the Pink hollworm 
larvae are found in cotton seeds, some in Icapas of late pickings or in 
hapas which remains on cotton sticks stored as fuel, some are found iu 
cracks in the soil, and moths from all these emerge during June — July 
when reproductive forms on plants in cotton fields are not available for 
oviposition. 

The stray volunteer cotton plants and tree cotton plants, however, 
harbour many Pink bollworm larvae during these months, but the 
number of such plants being very small they are not capable of support- 
ing pink-bollworm population to an extent which will cause heavy 
infection of the new crop. The number of the larvae being small in the 
beginning of the cotton season and the rainfall and available food 
conditions being unfavourable, it takes the post a long time to multiply 
to an appreciable extent. However, these few plants keep the post alive 
and help it to bridge over the critical period between the close of one 
cotton season and the beginning of the next one. 

Control methods. — It is an established fact that cotton buds, flowers 
and tender bolls when attacked by bollworms drop oil the plants on 
receiving the slightest jerk. Even the breeze which shakes the plants 
gently is enough to cause shedding of the ailected forms. It is also a well 
known fact that when the shed forms begin to wither and dry the 
bollworms larvae leave them and get into the plants near which they 
happen to lie. If there'is a heavy shower of rain the larvae inside the 
shed forms are killed, as the forms get more or less drowned. If thero- 
fofe the shed forms are systematically collected and destroyed early in the 
morning when there has been no rain during the previous night, the crop 
is bound to be benefittod, as the number of bollworms will bo considerably 
reduced and tho succeeding broods will bo chocked to a groat extent. 
This method was tried during Soptomber — October in 1035 and 193(5 aud 
gave satisfactory results. 

The study of the “ Carry-over ” problem lias shown that in this 
province the bollworms are carried over from one season to the next one 
through tho help of alternative food plants such as Uih'mua muknlua- 
H. panduriformis, H. oannabinus, Abutilon spp. Hollyhock perennial tree, 
cotton etc. growing in gardens. If "Clean up” aioasures against those 
food plants are vigorously adopted in garden areas, the cotton crop of this 
province is bound to improve considerably. 



ftURAL UPLJFT 

K. li. Nauavan HrNc.u, Ij. Ati. 

(JDircotor oj AgriCMltiirv, .Thalwar Utato). 

It is a sottled propositon that tho rural pfipiilation is far hohitui thu 
urban in ovory sphere o£ life; social, physical, iiioutal ami cconuini(% 
It is not the case of the local disease that (saii be curtwl I)y a handa;4c here 
or a liniment there, but it is that of a f'lmoral broak-down which needs 
an allround improveumnt. 

There is a simple proscription of four modicinos, whitdi if properly 
administered, is sure to give a radical relief to the four above ailments :■ ■■■ 
(i) Education, (ii) Co-operation, (iii) Sanitation and (iv) bettor cultivation, 
are all that are needed for the amelioration of tlu> poor condition 
of tho rural masses. The disease oiuiO diagnoscal and the 
proscription got, bow it sliould be administered is the task before us. 
As far as social improvomonls are concerned, we have to impress upon 
the cultivators the value of thrift, tho evils of intoxicanls ami early 
marriages, the advantages of female education, tho dire results of burrowing, 
and the benefits of co-operation. Eor physic il iinprovemcnts wo have te 
impress on them the advantages of sanitation and hygiene and raisis 
their general standard of living, provide facilities for cleaning their wells, 
roads and surroundings, arrange for maternity and child wolfate, ami 
teach them liow to take proeautiuuary measures against simple diseases 
by giving them medicine boxes for human as well as cattle diseases. Wo 
will also have to arrange for thoir play-grounds, encourage games, 
organise clubs, reading rooms etc for them. Unless their sense of 
decency and cleanliness is awakened, it is futile to expect muoh ))rugress 
in making their villages cleaner and Imalthoir than tlioy- arc h<(lay. 
Mental improvement can bo effected by education which should be more 
technical and pertaining rather to their profession than be literary in 
character. For economic improvements methods should bo aduptisd that 
increase their receipts and reduce thoir oxjjcnses. A marvellous change 
has been brought about by scientific researchs in ovory art and profes- 
sion. All that is needed is to bring it homo to tho cultivators. 

One thing that both study and observation bring forcibly to tho 
mind, is the general poverty of the villagers — poverty of information as 
to how their conditions could be improved and poverty in material 
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resources to secure those things which could make their occupation more 
ptofitable. Sufficient material is available to ensure improvement of the 
general condition of the rural population. We have only to impress upon 
the villagers the necessity of adopting them. But to persuade a cultivator 
to agree, to part with his old customs and practices is to revolutionise the 
man bent double with the weight of his prejudice and age-long conceptions. 
His poverty, ignorance, illiteracy and conservatism fill him with all sorts 
of apprehensions. The main object, therefore, is to make the villagers 
understand the utility and efficiency of the suggested improvements. 
Agencies deputed for rural uplift will have to work hard and with 
patience and tact. If every worker bears in mind the following points 
his efforts are sure to be crowned with success : — 

1. He should not only be familiar with those whom he has to serve 
but should gain their confidence. 

2. He should study their needs and difficulties and find out remedies. 

3. A tliorough knowledge of the local conditions is essential before 
any suggestion for improvement can be made. 

4. He should not impose reforms on the villagers but should work 
with them from within. 

6. He should secure help from the local Zamindar and should try to 
work with co-operation with him as his influence is calculated to ensure 
speedy success. , , • 

6. He should not go to any village as an officer but should meet the 
people as friends rejoicing in their pleasures and sympathising with 
them in their sorrows. Only then will an atmosphere of love and 
friendliness be created instead of a feeling of awe with which an ollicor 
is invariably looked upon l)y a villager, and nothing can be acliioved. 

7. All such recommendations as may be suited to the locality and be 
found to be within the means of villagers, should be tried. 

8. A villager is not so conservative as he is said to bo, but surely he 
is too poor to take any risks. Actual demonstrations with substantial finan- 
cial gain either in. increased yield or in decreased expenses are the 
best methods of convincing him of the advantages of what you recommend. 

9. Guide the villagers intelligently. Try to enlarge their mental 
horizon and make them conscious of their own potentialities. 

2 
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10. Whatever demonstrations yon have in hand yon should do them 
thoroughly and successfully. It is hotter not to do anything at all than 
doing it in a way which does not appeal to the villagers. 

11. You sliould concentrate on your work in the centre of a big 
tract. It will afford bettor facilities for stumrvision and subsequently 
will form a neucleus for development in the neighbouring villages without 
any special effort on your part. 

12. You should make the villagers understand that l»tter farming is 
mote profitable tlian big farming. A small area properly ploughed, 
heavily manured and sown with improved seeds, is far better and more 
productive than carelessly cultivating a far larger area that cannot be 
properly managed. 

13. The villagers should bo made to understand that they are not 
happy because of their old methods of fanning, their being victijus to 
diseases duo to insanitary and filthy dwellings ; tliat their poverty is due 
to their own illiteracy and want of knowledge of the scientific ituprove* 
ments in their profession ; that they are unhappy because their children 
are unhealthy and they waste much of their money in litigation and bad 
social rituals, and keep their women>folk in degradation paying no atten- 
tion to bettering themselves and their surroundings. 

14. Impress upon the villagers the valuo of co-operation which 
cements the structure of development. A great deal of litigation can be 
avoided if a spirit of oo-oporation is made to prevail and substantial 
all round improvement can bo effected by joint efforts. 

15. You have to so educate the villager as to metamorphose his 
entire outlook in life and to make him develop an impulse for self- 
improvement, social, mental, physical and economio. The villager’s extra- 
ordinary apathy towards improvement must be fought and conquered by 
investing him with a new outlook in life. 

You mqst convince the people of their capacity of achieving more 
than what they have so far achieved and create among them tho desire 
for better living which will make thorn pay heed to new ideas and now 
methods of increasing wealth. 

The above are a few important hints which arc calculated to bring 
about rural uplift, a state of things which has l)een recognised to be 
essential for the welfare of the masses, For this purpose a lot of 
material has already been got ready which, if applied with care, will do 
all that is needed. 



THE POSSIBILITY OF GRAPE CULTURE IN THE NIMAR DISTRICT 

By M. 0. Gangaeadb,, B. Ag. OijASs. 

Introduction.— The cultivation of grape vines is an old art for Indians. 
Wo were growing grapes from centuries. We find frequent references of 
grape fruits and alcoholic drink prepared from grapes known as 
‘ Drakshasava’ in our religious as well as Ayurvedic, books- There was 
a time, when grape growing reached its zenith in certain parts of the 
country, but later on its cultivation declined owing to political changes and 
perturbed conditions which were prevailing during the last two centuries. 
In the present century, we find a sort of awakening among the 
horticulturists to revive the old art of grape vine cultivation, the fruits of 
which are so very beneficial. In this article, I have attempted 
to discuss the possibility of reviving grape-growing in the Nimar District 
of this province, which was once renowned for its grapes. 

Historical evidence of grape growing in the district. — History reveals that 
during the 16th and 17th centuries, and even up to 18th century. Asirgarah 
which was the gateway of the Deccan had innumerable vino-yards. In 
the Nimar District Gazetteer Mr. 0. G. Leftwich writes, “ There used 
to be in the days pf Farukis and Mughals extensive vine yards round the 
base of Asirgarah, their culture still survives to a small extent which is 
on much reduced scale.'’ The other reference, we get, is in the book 
named, “ The Bkind Book -of Gardening in the Central Provinces,” which 
was published in 1880. In that book Major J. W. MacDougall writes, 
“ Grape-vine does not succeed well in the province except in a traoi in the 
vicinity of Burhanpur in the Nimar District Here the variety cultivated 
is the white kind, the fruits being round in size, somewhat small and 
hard,” 

The above mentioned references indicate that forty to fifty years ago, 
vine cultivation was properly attended to by the people, but it gradually lost 
the interest of the cultivators due to various reasons, but now the time 
has come, when it will be quite justifiable and profitable to begin its 
cultivation again. We will consider its possibilities from tho following 
aspects ; — 

(i) Climate, (ii) Soil, (iii) Technique (iv) Marketing and (v) Capital. 

General situation of the district — The Nimar district is situated 
between 21°5’ and 22°25’ North (Latitude) and 75°57’ and 77®18’ East 
(Longitude). The district occupies a strip of mixed hill and plain country 
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at tho westem oxtreniifcy of tho Norbmla valley juid the Batpiira plateau. 
The elevation of the plain varies from KOO to 1200 foot above t he sea 
level. Aairgarah is 2204 foot hifJth. Tlio avoraf'e hoiuht of the central 
plateau comes to IGOO foot above .sea level. 

Rainfall. —The average rainfall ttf Khandwa for OU ytiars is HI'' and at 
liurhanpur 32*. This rainfall is tho lightest of any districjl in the (''ontral 
Provinces, hut exceedingly adopted to atilunm crops, Tho relative 
humidity varies between 50 and 60. 

Temperature.— The average, moan, ma.ximmu, and mmiumiu tempe- 
ratures during the selected months are as follows 



Maximum 

Minimum 

Mean 

1. January 

84°^ 

5201’ 

67.r)Ol<’ 

2. May 

I06.5°b’ 

BlOF 

030 V 

3. July 

87.50JB’ 

750 F 

HO.rjOF 


Climate in general — The climate of the district is fairly healthy and 
pleasant throughout the year on account of its elevation and position. Tho 
lower portion of the Nerbuda and Tapti valleys arc much hotter than tlie 
higher plateau of the central Nimar on which Khandwa stands. The 
extensive tracts of forest lying to the west, in tho course of tho prevailing 
■winds keep the atmosphere cool and clear. During breaks in tlio rains 
and the monsoon, the season is pleasanter in the Nimar District tluin in 
most of the other districts. The cold weather, though not' bracing, Is 
distinctly pleasant and lasts from the beginning of November to tho 
middle of March. The hot winds, usually begin about the laiddlo of April 
and blow steadily from tho directions North-west and West. 

When we compare tho above mentioned climatic featiires of the 
district with the grape growing districts of the Bombay rrosidoney, we 
find that ; 

1, Two seasons, one winter and one summer arc ideal for grapes ; 
this we find in the district. 2. Eains and cloudy weather in the fruiting 
period, are injurious; dry weather from tho end of October till the end of 
March is essential for tho healthy growth as well as for fruiting of tho 
vines. 3. Eainfall heavier than 40" is likely to make the vine run more 
to vegetative growth than to fruiting. This district, very rarely gets 
rains in winter. Generally the winter season is dry and clear. The total 
rainfall seldom exceeds 40 . Those are the ideal conditions for grape 
growing. 
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4. Warm dry winds during the ripening of tho grapes i. e., October 
and April accompanied by bright sunshine and absence of clouds are 
most favourable. Temperature ranging from 102 to 105°F in tho shade 
has .boon found suitable in different grape growing localities. These 
conditions are very well found in Nimar. 

5, If the cold season coincides with the fruiting period as happens 
in the Deccan, a little care is to bo taken, but tho crop is likely to be 
destroyed if the temperature falls to freezing point. A continued spell of 
low temperature delays the maturity of the fruit. 

Bo, we find in the Nimar district the cold season lasts from November 
to middle of March. ..The teuSperature in winter season never goes below 
60 to 45°F, thercfbrcj this district is quite congenial for grape vines. 

Soil. — The grape vines will tlirivo on a great variety of soils. There 
are thrifty vine-yards on the light, deep valley loam, on the hgavy clayey 
loam and on tho foot of hills. Even on shallow soil tho grapo will do well. 
Standing water during tho active period of vine, is however, unfavou- 
rable for growth. Almost any' soil which does not hold excess of water 
or is not tainted with alkali will do for the vine. The soil of the district 
is derived from the trap rocks. 

They are called by the following local names : — 

1. Gata.— It is a low lying, moist black soil, not well drained, hence 
unsuitable for grape growing. . 

2. Thowar.— It signifies level land of good deep soil and well drained. 
It is sufliciently fertile and better suited for grapo vine. 

3. Mai. — It indicates land' lying on a slope. There are three divisions 
of it, Mai I, Mai II and Mai III. Out of these Mai I and Mai II are well 
suited, because they are well drained and the soil is half to one foot or 
more deep, sufliciently rich in organic matter to support vine. 

4. Alluvial soil.— It is on the banks of rivers which are generally more 
open. It suits grape vine very well ; therefore tho alluvial valley of the 
Tapti round ‘about Burhanpur is typically good. The plateau soil near 
about Asirgarah is the best of all. It is fertile as well as well drained and 
fulfils all the requirements of vine growing. 

Irrigation. — Grape vine is a deciduous plant. It is very hardy. It has 
got a vigorous root system, which obliquely penetrates deep in the soil. 
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Aftor many years of exporioiuso cnltivalovK of Nasik havo cornu t.o fehs 
conclusion that after April ptuuin;,' (, ho vines roquira not iiioro than tlirco 
heavy irrigations. Aftor October pruning, -wlum lu'rrios arc of tho sizo 
of pea, the water supply is gradually to ho incroaHcicl. It roac.hosf its 
maximum in the months of March and April, when it is thu Litiio Cor tho 
harvest. Daring tliis interval not more tlian ten watorings Jtre nuodod. 
In all it requires 16 .to 10 irrigations in a year. 

This, however, can bo managed in thu district. Thu irrigation can 
possibly bo done by wells, as canals and tanks arc (]uito out of ({ucstion 
here. The, depth of the water level varies from 15 to ‘20 foot below tho 
surface. The mhotes and rahats aro tho two contrivances, by which 
water can bo taken out economically from tho woUa, hence tho cultivators 
can manage for tho irrigation. 

Technique.— The enthusiastic and rich cultivators should omijloy 
some expert malies from Nasik and other places where gca})OH are 
grown extensively, Tho agricultural societies should carry out 
this movemeut with great 2;oai by distributing luailots, bulletins 
and books pertaining to tbo subject. They should also arrange 
meetings of the cultivators to explain thu proper methods of cultivation. 
In this way, within a short-time sufficient propaganda will bo done and 
the cultivators will soon learn the technique. 

Uhour.— Labour is available in plenty in the district, and their wages 
are quite cheap. Mon coolios aro paid throe annas each per day, while 
female coolies are given two annas per day. 

Labourers are chiefly requited at pruning time which also synchroni- 
ses' .with other operations in grape plantation. The pruning is done twice 
in a year, first in April, when the labourers arc quite at rest and can be 
had in abundance, while second pruning is done in October at which time 
grass cutting will be in progress in tho district. When the grapes mature 
a number of watch-men are required to scare away the birds which are a 
great nuisance during the ripening time. lu addition to tlio local 
labourers, there is an influx of hundreds of thorn from Hoshangabad, 
Bundhel-khand, Oawnpore and Pratapgarah districts. Thus there is 
sufficient supply of labourers to meet the demand. 

Marketing factors and transportation facilities.—Thoro aro waiting 
markets for grapes in the Central Provinces and Central India, as tho 
supply is very limited. Wo see that Nasik grapes arc transported as 
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far as Galcaiita, Bangoon and other remote parts of India and Burma. 
Similarly grapes of this district can be sent to the markets of Hoshangabad, 
Jubbnlporo, Narsingpore, Nagpur and in Central India, markets of 
Mhow, Indore, Gwalior which will receive tho grapes of this place with 
pleasure. There are two railway lines. The Great Indian Peninsula runs 
through tho heart of tho district, while the Bombay Baroda Central India 
Railway connects Khandwa and Ajraor. There are several metalled roads 
also, which communicate with the small centres. Thus rails and roads 
form a not work and there is no apparent difficulty in the transport of 
the harvest. 

Capital.— To start a grape vino plantation, one has to invest money 
initially; but it becomes a paying concern very soon. Grape vines from 
the second year of their planting begin to give a little income. In the 
third year, the income is nearly equal to the expenditure of the plantation 
while from tho fourth year a cultivator can easily save a surplus. The 
total annual expenses per acre amounts to Es. 1,100. The outturn 
generally at the ordinary rate is above Es. 1,000 to 1,700. Thus, there is 
an evident profit of five to six hundred rupees. 

The age of the plantation largely depends upon the care that is taken 
in manuring, pruning and irrigation. A grape plantation pan very well 
bear fruits up to 40 to 50 years. In Nasik, there arc some plantations that 
are 25 to 80 years old, but they are in satisfactory condition and .there is 
no difference in their yield. Ordinarily, we can limit its age between 
30 to 40 years. 

Conclaiion.— After scrutinising minutely and finding all the factors 
favourable, it is the duty of tho woll-to-do raalguxars and cultivators to 
give an initiative to such a paying and prosperous enterprise. The 
enthusiastic cultivators should loavp no stone unturned to introduce grape 
culture which is sure to bring health, wealth, vigour, and oiuployment in 
the district. 

SUMMARY 

1. Nimar district is just situated near tho grape growing region of 
the Bombay Presidency. 

2. The climate of tho district favours grape cultivation. 

3. Soil is quite suitable for irrigation and other cultural operations. 

4. There are ample facilities for transportation and marketing, 

6. There is no scarcity of labour, 

6. There are malga!5ars, cultivators and baniyas, who can invest 
money for vine“yards. 
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KNOL KHOL 

Bt DkannaiiAIj, L. A<j. 

Botanical Name.— Brassica oleraoea. 

Natural Order.— Oruciforae. 

Vernacular name. — Gatta Gobhi. • 

History.— Knol khol is one of the most poouliar typo of vef'etaliloa. 
This is a variety of cabbage whoso stem awolla up into a fUwhy mass 
which forms the chief .edible part. It is bcliovod to be a native of 
Gennany. This variety as the name indicates is probably a native of 
India where it is grown in the rainy season. /I’ho plant can withstand 
both types of climates found in India but cold ono is the best, Its 
Cultivation docs not date back very far in the history of foreign countries 
although all the countries having a cqol climate grow it abundantly. ' In 
Bngland it is not grown on a large scale as a table vegetable but there' it 
is Used as a substitute for turnips and often fed to tho' cattle. In 0. 1'. it 
is grown largely near about cities and towns. 

Scuon.— It thrives best in cold cUujate and hence it belongs to 
rtibi season. , It is duo to this very reason that hiis Imon natued as 
Khol Babi to distinguish it from other varieties of cabbages. 

Varieties.— There arb several varieties hut the following two kinds 
lire most generally grown:— 

(a) Sutton's Earliest white, (b) Hhort-Top green. 

Soil.— It reqmres a good friable soil. Light loam is the best for 
cultivation. It may be grown in heavy soil provided enough organic 
matter is present in the soil. 

Memwes asd fevtilUeri.— The suggestions made for oauli-flowers 
are applicable to knot khols. 

CiiltivatidB.— The land requires to bo carefully ctiltivatod till a 
deep tilth is obtained. This requu-es ploughing autl a nnmlicr of 
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bukherings. When the necessary tjlth is obtained the land is laid out 
in beds and ridges and furrows by means of E. T. plough or by hand labour 
according to the system of irrigation and the lie of the land. A. most 
useful form of laying out the land is to run the channel down the highest 
piece of land and run the ridges and furrows about ten feet at right 
angles to these irrigation channels. 

Sowing.— Early knol khols are planted in the month of 
November while late transplanting is generally dona by December. 
Early transplanting is desirable to catch early market. The seeds should 
be sown broadcast in beds from the middle of August to the beginning of 
September and the young plants when 3" to 4" high planted out in the 
field prepared for the purpose. In order to have a succession of succulant 
stems, sowing at intervals of a fortnight should be made. 

Snbirquent operations. — All further attention is confined to 
weeding when needed and watering once in 10 days when the weather 
is dry. 

Irrij^ition.— The first watering should be applied immediately 
after transplanting. Subsequent waterings are given after 10 days or so 
and are each lollhwed by weeding and mulching until the plants are 
well grown* 

crop gets ready within two months and the 
harvest lasts for about a month 'Oc so. They are h<trvested with the 
help of sickle, the proper time being that when the diameter of the swollen 
stem reaches 2— which generally comes off in four or five months. 
They are pulled out and the stems parsd off just below the swelling. 
The stem soon becomes tough and woody if permitted to develop further. 

tield .“It varies from 10,000 to 1.3,000 number of heads per 
acre. 

Cost of cuhividioa and net profit — It is mote or less the same as 
given for cauli-flowers and cabbages in the previous issues. 
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A SIMPLE METHOD OF EXTRACTING FIBRES FROM LINSEED STALKS II 

By Da. li. 11. Kkjiuiauu, Ph. U. 

Oil S60(U Specialisti 0. P, nnd Ikrar. 

{Agrioultural Itmarch /nstitute, Nagpur.) 

In a previous pnWioation of this maga'/.ino (Vul. XII N<>, 3, 19381 an 
account of a procBss for oxtnictinf* fihros from Hnsocd Hlalks was f»ivon. 
The process consists in retting the stalks for neatly sovon to ton days 
followed by breaking the dried straw with mallets. This method is of 
general application and can bo employed in extracting fibres from both 
broken as well ns unbroken stalks. 

With a simple machine (a typo of breaker) shown below, the fibres 
frorh the unbroken and retted stalks can bo extracted moni oconoinically. 
The broken straw cannot be put through thi.s model. 

Pig. I shows n diagriimatic sketch of a inacluno referred to above. 
The actual dimensions of tlio various parts can l)o calculated from the 
scale shown in the figure, Tlio working of the model is seen in Fig. 11, 
The machine is very simple in construction and can bo easily prepared by 
village carpenters. It is made of either strong and hard wood or Iron. 
The latter has no special advantage except for its durahility. A labourer 
in a working day of 8—9 hours can easily extract nearly fourteen iwunds 
of fibres. It is very essential that the retted stalks are completely dried 
before putting through the model. 

The fibres so extracted contain ,a certain amount of wo^ly 
They are, however, quite suitalila for all agricultural purposes* 

The quality of t'hd fibre can l)e oonsidontbly improved if the stalks 
are retted in runningi waler.andafterwardft thoroughly dried before putting 
through the machine. 

Thanks ate due to the Imperial Gounoil of Agricultural Keseatch for 
financing the scheme to conduct research on important oil seed crops 
grown under black soil conditions. 
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Fig. I. A diagramatic sketch of the model used in linseed fibre extraction. 



Fig. II. Working of the model. 


Factors affectimg crop-growth in India 

By ]). li. DxioiMi»KAXi, M. Sc., B. A^, 

The wide extent of our country, ombraoins tropical and .sub tropical 
climate coupled with the large number of rivers running ixcross tlio land, 
affords iramonso possibilities for growing crops of varied nature. But 
what appears to bo a distinct advantage is also a factor in prosouting 
dillicultios of equally varied nature in the production of crops. It is this 
tropical character of our land that is responsible for tlio uncertain nature 
of the climatic factors and environmoni It is a matter of wide knowledge 
that the cotton cultivator does not feel sure of his good crop unless the 
produce is brought to his home. 

In a tropical country like India, there are two typos of crops tluit 
aro raised by the cultivator viz., Klnwif and Itabi. In the Kharif season, 
the advantage of the natural water anpply in tho form of rain is taken 
and crops such as rice, cotton, juar etc. that can withstand tho 
peculiar conditions of the monsoon are grown by the farmer. But tho 
uncertain nature of tlie rainfall introduces a factor of grave risk for tho 
cultivators. Not only that yield dieponds upon tlio total amount of 
rainfall received but that it also depends upon the nature of tho distribut- 
ion of the same daring the growth poriod of tlio crops. It has been the 
experience of the cultivator that if the rainfall is evenly distributed a 
good crop of cotton can be had with much less rain than wc actually 
receive. In fact a rain amounting to few cents in tho night and a bright 
sunshine during the day is, porha|)s, considered as an ideal condition for 
growing cotton. In case liowovcr tho rainfall is ill-distributed, it is sure 
to result in tho total failure of tlio crop. So also the crop can thrive 
under heavy rains, if only it is properly distributed, so that the soil may 
get rid of tho water in proper time. On the other hand, if the heavy 
showers pour down untimely the crop is washed away. 

Many times, a heavy rain in the beginning of the season causes llicticed 
to bo washed away and if the cultivator is unable to resow tho crop duo 
to unfavohrable weather, ho is required to pass the whole season without 
any Kharif harvest. Ho has then to see to tho possibilities of taking a 
Kabi crop. At other times, there is a shortage of rain after tho seed is 
germinated and consequently the young seedlings die of thirst. There 
are equally geaYe' risks of damage if there be heavy rains during the 
growth-cycle of the crop. It may produce water logged condition in the 
soil, which will effect the aeration and tho root-dovolopmont. This will 
have an advors'e effect on the tillering and crop growth, for a strong root- 
development helps tillering in the plants (Parr)°. 
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In the Bombay Presidency, it has been often found that during the 
formation of cotton bolls, there is a heavy demand of water by the plant^ 
which the soil lacks in. This results in the shedding of the bolls, where- 
by there is a heavy loss in the outturn. On the other hand if the rain 
is heavy or the temperature is high, it also results in the shedding of 
bolls. It is for these various reasons that high yields in the Gujerat 
cottons depend upon the sowing of a variety that shoujd not flower before 
the fifteenth of November and at the same time should end flowering 
before the end of January (Patel)®. 

Even if the crop is safe during the growth period, there is a danger of 
later rains spoiling the same. In case of late rains, cotton fibre is stained 
and thus its value is lowered, while Juar grains sprout thereby causing a 
heavy loss in the outturn. 

In addition to the difficulties stated above, the cultivator has also to 
see that he keeps the crop free of other vegetation. The conditions being 
particularly favourable for the growth of vegetation in rainy season, the 
crop many times suffers from plant competition in the field. The opera- 
tion of weeding is a substantial item of expenditure in the cultivation of 
Kbarif crops in India. So also care has to be taken that the land is 
cleaned of all vegetation in order to enable ns to sow Itabi crops. This is 
of particular importance to crops, like linseed, which require a clean land 
and the tilth of the finest, deepest and cleanest nature. 

Secondly the rainy season is followed by the winter which sets in by 
the middle of October. This puts a limit to the growth of Kbarif crops. 
Particularly in India this has handicapped the cotton cultivator .very seri- 
ously, since he is not able to sow cotton of long staple. The consequence is 
that though the production of Indian cotton is in largo quantities it does 
not find any market. The result is that it is sold at a ridiculously low price 
and the Indian Mill-owners are required to import good quality 
cotton from outside for the manufacture of cloth of fine texture. It is 
this huge surplus of short stapled cotton that has been the cause of the 
failure of the recent Anglo-Indian trade agreement at Simla. 

Apart from the difficulties mentioned above, it may be pointed out 
here that the rainfall received by the soil affects the concentration of the 
soil solution. This has an effect on the amount and the nature of aborp- 
tion of different elements by the plant (Stiles and Kidd 1919’), The 
nature of the food available to the plant has an effect on the growth and 
quality of the crop (Vishwanath^). In many cases, this is of great 
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economic significauco. For example, in canes the rosistoricc to drought 
depends upon the concentration of the colls-sap. The juico of low osmotic 
concentration is very sensitive to drought, while the one witli very high 
concentration is ejuito rosistont. The concentration of the coil-sap diiponds 
upon the physiological rolationshij) between the plant and the soil 
and is more or loss independent of the genetic composition of the seed. 
Also the induced oliangos affect tlic composition of the plant-body, 
This change in the composition of the plant-body obviously may 
give room for entrance to any pest, for there is a perfect correlation 
between the condition of tho host and the incidonco of the diseases. 
Many insects and fungi are able to make their way into the plant 
only at a particular stage of plant development. Fur example, in the 
Madras Presidency the paddy Stem borer (Schoouubitis Incertollus) is able 
to infect the host only at a younger stage of growth, but if the growth of 
Paddy is accelerated by the use of ammonium sulpliato the damage i.j 
greatly reduced. Even with the best seed, a good growth of crop is 
possible only with tho most favourable environment. But as Balls-’ 
points out, it is too generally accepted that a coutr<,)l of seed supply is 
equivalent to a complete control of quality, tlunigh not of yield. Also in 
order to withstand the attacks of posts, a vigorous growth of {iliiiit is 
absolutely necessary, which is possible only under favourable cundilions 
of environment. 

So far we have said only of Khauif crops but tho amount of raiiifal) 
and the nature of its distribution has an effect on tho growth of Kahi 
crops also. Tho level of water in tho soil, wherefrom the lUhi ctolia draw 
their water-supply depends upon tho raintall received. In tho year 
1918-19, the area under Itahi crops in tho (lentral Provinces and Bcrar 
actually fell down as sowing could not bo done duo to drought. In c.aHc 
there is a long break between tho last rains received and the sowing time, 
the water level in the soil goes very.doop and tho young plants arc not 
able to reach them. This may then result in tho failure of tho crop, 
unless the conditions are improved by a timely watering. Even when the 
water level does not go deep at the sowing time, tho effects of water 
shortage may bo felt during the later stages of plant growth. Tims in 
order to be sure of the success of the crop, a source of water supply in 
absolutely essential. In case of wheat the milling and baking (lualitioa arc 
affected by the soil, the nature af the season and the water supply. 

Great consideration has to be used in tho sowing and tho cultiva- 
tion of Canes in the tropics. It must bo sown so as to mature cither 
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before winter or late in March. This is necessary because cold has 
an effect in the lowering of the quality of the juice. Secondly, it is 
subjected to violent changes of temperature and so the variety sown must 
be capable of withstanding the same. (Taylor®) 

In a crop like linseed, which is very sensitive, a slight change in the 
weather conditions is sufficient to affect the crop growth. So also there 
is a danger of hailstorm spoiling the crops, as it happened to crops in 
Central Provinces and Berar in the year 1935. In case the weather is 
cloudy, there is the danger of the attack of rust and other diseases. 

The protection of the seed from the effects of heat in summer is a 
problem of major importance. Though not apparently coming under the 
scope of the present discussion, it has a direct effect on the crop growth. 
The summer temperature in India many times goes above 112“F and thus 
accelerates the respiratory activities in the seed, which leads to loss of 
vitality and deterioration of the same. So also the seeds have to be 
protected from damage by moisture in the rainy season. Seeds with 
higher percentage of moisture lose their germinating capacity sooner than 
well ripened dry seeds. Not only that plants from good seeds are more 
productive but the extra vigour of the same keeps under control any 
attacks by the fungi, which are constantly present in the soil (Dastur®) 

In India, the crop is naturally exposed to drastic variations in a large 
number of climatic factors sUch as rainfall, temperature, light etc.,. But so 
far as the Kharif crops are concerned rainfall appears to play ah important 
part in the growth of crops, all others being determined by it. Mason‘ 
has pointed out that the overcast humind days retard the growth of the 
main axis as a result of the shortage in the supply of photosynthetic 
material, which increases the susceptibility to shedding of bolls in cotton. 
Also rain interferes with the tillage operations and the intor-culture of 
crops that is so very necessary for aeration. Apart from the immediate 
damage done to crops, a change in the cmditions at any time during the 
period of the growth-cyclo of the plant affects the whole chain of growth 
phases later on. (Balls)b 

In addition to the factors mentioned above, plant itself has come to 
be known as a living entity, with all the necessary vital process of 
respiration, assimilation and such others. The environment is neither 
simple nor compound but wholly complex. Evidently plant growth 
mainl.v depends upon the complex tripartite harmony between the plant, 
the soil and the environment. By modern methods of Science, it is, to 
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some extenii, possible to manipulate the soil and the environment but 
without the knowledge of the working of the plant machinery, very little 
improvement is possible in agriculture. 

The need for evolving physiologically sound types is very groat in 
India. The modern geneticist cannot fool content motoly by the produc- 
tion of a variety with the desired economic characters, for siich varie'tics 
must also bo resistive of all the possible vagaries of cliiuato generally met 
with (Trought-’), After all that was done to effect improvement in U(>tton 
by breeding, the need for work on cotton physiology was still folt and the 
appointment of a cotton physiologist became a necessity. Tho need for 
similar work on other crops cannot, therefore, be over-estimated. 

But while there is need to evolve crop-varieties rosistivn of tlio 
fluctuations in climate and environment, it can bo said that the Indian 
cultivator is quite resistent to all the adverse ciroumstanoos that befall on 
him through natures mysterious working. liVoiu the time tho seed is 
sown in the soil to the time tho produce is brought in liis house, tho fate 
of the farmer is always hanging in tho balance. This can give us an icb^a 
of the embarrassment caused to him. But ho fights all thoso varied odds 
against him, mainly by his admirable qualities of patience, perse- 
verenoe and simplicity of life. 
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t‘ALM GUL AS A VILtAGE INDUSTRY 

By Y. M, Parnbukab 
{Shaijaonf Wardha). 

Introduction.— Dostcuction is the harbinger of construction. During 
the thrilling days of Dandi March, Mabatmaji gave a slogan of felling 
palm trees to check the production and consumption of. Toddy. Every 
stroke of the axe made one think about the palm trees, the vast amount of 
energy the plant contains and the prostitution which man was committing 
upon nature by its misuse. 

It was not long before that it was discovered that the fresh juice was 
a very rich food and could be used as a raw material for the manufacture 
of gul. 

To-day palm gul industry occupies an important place among the 
industries sponsored by the All India Village Industries Association. The 
palm group of trees include the date, cocoanut, palmyra and sago. All of 
them have proved to be a rich source of nutrition. Their fermented, 
intoxicating juice called Toddy has got to give place to Nira, the sweet 
unfermented delicious beverage. Besides this, Nira on boiling yields gul 
of exquisite taste. The palm gul industry seems to have received a 
fresh and healthy impetus when the nation is in a mood to exhibit its 
genius to rebuild. It is making a slow and steady progress in provinces 
like C. P. and Bombay, and is already expanding in Madras and Bengal. 

Under these circumstances, whan this palm gul industry in springing 
into a self-supporting industry, it might interest the student of agriculture 
to acquaint himself with a brief study of the scope and luturo of an 
agricultural aide industry promising to come into vogue. 

The student needs to be introduced to this now and uncultivated Gold 
for research and development. 

History. — That the very word sugar comes from the Sanskrit word 
Sharkara is suggestive of its origin in India. The early records indicate 
that sugar from palm juice was exported in considerable quantity from 
India. In very old times, China and Egypt had sent their representatives 
to Bihar to study the craft of sugar making. The industry then travelled 
to European countries. ‘ Chini’ and ‘ Misri’ are the varieties of sugar as 
improved upon by those countries. 

After the introduction of cane, palm gul industry, of course, dwindled 
into insignificance in some quarters. However, even up to the present 
4 
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date, ib has survived in Madras and Bengal as a subsidiary occnpatiun of 
the farmer. 

We find that in 1787 .Tessoro alone had to its credit an outturn of 

20.000 luaunds of palm gul, halt of which was exported to Oaloutta. U),IKK) 
tons that is one fifth of the total export of sugar to England from India in 
18-10 consisted of date sugar. In the foregoing year Madras had produced 

10.000 tons of cane jaggery along with 25,000 tons of palm jaggery. Till 
the cud of the third quarter of the last century, Madras and Bengal 
continued to be progressive countries in the manufacture of this artiedo. 
But since then they have suitored serious setbacks by tho dumping of 
cheap foreign sugars. To-day it is not even possible to ascertain tho 
extent of this industry for tho government has ceased from pnhlishing 
figures regarding this industry. 

Habitat— Balms grow wild and wide throughout tho tropics. In 
India we find them as cocoauut, sago, date or palmyra. Madras and 
Bengal alone seem to have specialised in gul manufacturing out of their 
juices. They grow on hills and dales, on sea coast and in plains, in arid as 
well as humid regions. They are almost omnipresent in some form or other 
throughout the length and breadth of India. It has therefore an exten- 
sive field for development. Preliminary trials in palm gul manufacture as 
carried out in Bihar, G. P., Bombay and Orissa hold out a promise of 
turning into a successful village industry. 

Scope- in C. P.— Date palms abound in almost all districts of 0. P. 
Palmyra grows in Chanda and Akola while sago is also found in one of 
them. The tappers though of migratary habits are mot with in sufiloiont 
numbers in every district. With the coming of prohibition, some suitable 
use of this uuwotked wealtli has to bo found out. Gul is and should bo a 
necessary item in the dietary of the peasant. Every village therefore, 
can offer a ready market for this article if economically produced. Trade 
returns show that ours is a gul importing province and there is no reason 
why, with so nice a natural resource, we should not be at least self-sup- 
porting if not exporting. 

Proeeisinf.— The sweet sap exuded from the trunk of tlio date palm 
and the spathes of the rest of the palms (coooanut, sago, palmyra) forms 
the raw product for the manufacture of gul. The method of procuring sap 
from them is popularly known as tapping. Generally they are ready for 
tapping after the tenth year. The date tree is tapped every alternate year 
in all provinces except Bengal where due to their special method of tapping, 
they could be tapped every year without injuring the trees. 
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Season. — Date and coooanut are tapped throughout the year, but their 
juice is only useful for gul in winter. Date juice is profuse in winters 
contains greater percent of sucrose and is less liable to formentatiou. So 
winter is the most suitable season for 0. P. The trees are tapped late in 
the evening. Earthen pots smeared with lime inside are hung below the 
cuts in such a way that the juice collects in them throughout the night. 
Early in the morning the tapper goes round and collects the juice. It is 
quite necessary that the whole process should be completed before sunrise. 
Otherwise fermentation would set in and quality of gul would be affected. 
The juice is then strained through a piece of khaddar and allowed to stand 
for about an hour, so that lime may settle down. The clear liquid is 
decanted and is boiled in an open pan mounted on a furnace specially 
designed for the purpose. While boiling the natural scum that rises on 
the top is skimmed -off, there being no need of any defecants as in cane gul 
boiling. While the juice condenses to a striking stage, the pan is taken 
down and the viscous mass is cast into moulds. On cooling it is taken out 
of the moulds and is ready for market. 

The fuel used is the dry leaves and stalks of the palms etc. Palm gul 
can only be produced from fresh juice-(Nira) and not from Toddy — the 
fermented juice, and hence there is no room for any intoxication in using 
it 

Economics. — At this stage it is rather difficult to put down exact facts 
and figures as, at least in G. F. this is in an experimental stage as yet. 
However, from what little experience, has been gained of its trials during 
the last two seasons at Shegaon, it could be seen that there are great 
possibilities of its introduction into the villages of 0. P. as a side industry. 

Generally speaking, one tapper with an assistant can handle CO trees 
per season of G months in batches of 30 trees at a time. The season may 
be divided into two parts of 3 months each, so we need to have 120 trees 
for every tappers family in the village as tlie trees are tapped only in 
alternate years. 

Initial Espenditnre 

Boiling Pan, tools etc. ... Its. 30/- 

Furnace ... „ 5/- 


Total.., 


35/- 
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Annual expenses for each batch of 00 juice bearing trees 


A tapper for 6 months («) Its. 10/* p.m. 

... Es. 

(50/. 

An assistant for 6 months (u) Es, 0/- p.m. 

* # « f| 

:i(5/. 

Wear and tear 

# It « ^ 

•v- 

Sundries (ropes otc.) 

n * m 1* 

r,/. 

Bent of trees 


l.V- 

Management and risk. 


10/- 


Total... MO/- 


Estimated Income.— -The season is of six months (180 days). T-O tappitjgs 
per tree are clone per season deducting days for preparation and weatlmr 
inclemency. 

A normal tree yields 5 lbs. of juice per day. Ilonco wo got ‘iii,r)()0 Urn. 
of juice from GO trees in a season ; or 2250 llw. of gul (ratio of gul to jiiico 
being 1:10). 

The above outturn of gul costs Ks. 140/- in production, i. o., 1(5 lbs in 
a rupee. This price can well compare with tliat of cane gul in the 
market. 

Village self-sufficiency. — The call of tlio day is to enable a village to be 
a self-sufficient unit in as many coramodities as possible. Let uh see what 
could be done in our village say Hhogaon. The population is 000 souls. ( In 
an average this class of people consnmes about .10 lbs per capita per 
annum, that comes to (5000 lbs. of gul per year. Wo have already -iium 
that wo get 37J lbs. of gul per tree for two years, so tho villag<! gnl 
supply could be mot with from only H20 adult trees, while Bhogaon has ('nt 
a greater number than this. So if Shogaon wills, it can, not only, bo soU- 
sufficient in point of gul production, but it can alTord to soil it in ontHiilo 
markets. This industry will maintain 51 families getting Jis. OG/- p«'r 
family pet season of G months— a fairly good income as against the daily 
wages of three annas for a man and annas for a woman. If tho gul is 
produced and sold locally, the management charges may bo minimisoil. 

t ' * f 

Lines of , research.— Tho industry is at present in the hands of ignorant, 
poor and illiterate persons, hence the mode and metliod of gul manufaetnre 
may be quite naturally very crude. If some skilled and intelligent porsons, 
apply themselves to it, they may advance the industry a good deal and 
. raise it to higher level. A few lines of research may be suggoHtod as 
under : — 
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1. Preserving quality of gal should be studied and improved upon so 
that its hygroscopicity owing to large contents of minerals, may be 
averted. 

2. A cheap and easily available substance to replace lime as a 
controller of fermentation, so that much juice may not be wasted in 
sedimentation. 

3. Problems relating to the fuel supply and fuel economy by 
improving the furnace suited to palm gul process. 

4. Improved method of tapping such as the one in Bengal, 

5. Cultivating palms on field scale so that palms may be more 
productive and consequently the gul may be cheaper and abundant. 


Extracts 

THE SOYA BEAN 

Some day in the future the Soya Bean may find a place in the 
paddocks of Australian farmer. In Europe, Asia and the United States, 
this bean is yielding substitutes for milk, cream, and cheese, as well as 
oils for enamels, lubricants and foundry work. This same bean is among 
the richest of the known vegetables and forms the stople diet for tens of 
millions of people in the Eastern Asiatic countries. 

Por centuries the Soya Bean has occupied an important position as a 
food crop in China and Japan. These and the adjacent countries are the 
chief centres of production. The value of the plant is now securing 
wider recognition, and its cultivation is extending to Southern Europe 
and the United States of America. It has been stated that the main value 
of Manchuria to Japan is primarily as a source of cheap and ready food 
supply; incidentally, most cf Manchuria’s cultivated land is devoted to the 
production of Soya Beans. 

Since 1907 these beans have been growing ip importance as a 
commodity for export all over the world. Great Britain for example, 
imported 160,000 tons in 1935, while Germany’s importations for 1934 
amounted to no less than one million tons. 

The Soya Bean is an erect-growing, annual, leguminous plant, the 
leaves resembling those of ordinary beans ox cow-peas. There are 
numerous varieties, varying considerably in height, character of foliage 



30 


AQBlOUMtJHAIi COIitBOH MAGAZINE 


and the eoloui of seed, which may he yellow, green, brown, black or a 
combination of these colours. 

The fodder value of the plant, in a well grown saniplo equals that of 
lucerne. The tall growing varieties, Biloxi and Otootan, hav<> given tlui 
best results for hay and fodder purposos, tlie fyniior possessing a strong, 
erect growth, carrying dense foliage and reaching to a height of over 5 
feet on the richer soils in Queensland. 

While the Soya Bean is suited to a fairly wide range of aoila, it 
prefers the loamy type, such as are best suited for maize, and althougl* 
benefiting from ample supply of soil moisture, it will stand dry condi- 
tions much better than maize. Tlie land should be ploughed to a depth of 
8 inches in the winter and allowed to He in a rough state until 8[)ring, 
when a second ploughing is given. Thorouglr cultivation and harrowing 
is then advisable to form a good seed-bed prior to sowing. 

The dwarf growing varieties may be sown in drills 2 ft (5 in. apart, 
increasing the distance to 4 feet apart for tall kinds like Biloxi. A .'1 ft. 
6 in. spacing with the plants 8—10 inches apart, will require about 1(5 ll)s. 
of seed per acre. The usual inter-row cultivation is necessary to check 
weed growth and maintain a surface mulch. 

Harvesting is usually effected with a mower or side-delivery 
harvester. For hay purposes the crop is cut before the seed is maturo, 
and bandied in the same manner as cow-pea hay to preserve the leaf. 
Where seed is the main consideration, cutting is delayed until the Iwans 
approach maturity, Imt it takes place before any shelling out occurs. 
When carting to the thresher, waggons are lined with bug sheets or 
tarpaulins to minimise loss. 

Soil inoculation is an interesting point in connection with the Koya 
Bean. It has long been known that certain bacteria must be present in 
the soil to enable legnmes to make use of atmospheric nitrogen. Where 
the bacteria ate absent or are insufficient, growth is improved by treating 
the seed with a culture of nitrogen-fixing bacteria prior to sowing. Some 
important increases in yield and nitrogen content have resulted from this 
treatment, notably in U. 8. A., where Soya Beans promise to become an 
important crop. In the chief producing districts in which the beans are 
taking the place of oats in the cropping system, the rotation is maisse, 
Soya Beans, wheat and clover. 

The beans are largely used for tbe extraction of oil, the residual oil 
cake being fed to stock. Soya Bean oil can be' nsed for a number of 
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purposes for which linseed, cotton-seed, and cocoanut oils are now 
utilised. 

Use as human food.-“It is as a valuable addition to our everyday diet 
that Soya Beans are likely to be mostly utilised. The ai'ticle on “ the 
Soya Bean and the New Soya Flour by A. M. Ware ” clearly show the 
remarkably high nutritive value of this plant. (Paper prepared, for, the 
Upper North Conference Australia by G. F. Ferrees.) 

- THE SOYA BEAN AND THE NEW SOYA FtOUR 

Soya flour containing approximately 40 per cent, protein, 20 per cent, 
fat, valuable phosphates and potassium, together witli the important 
vitamins A, B, and D, is the best obtainable vegetable substitute for 
meat. In the chief producing countries, Manchuria, China, and Japan, 
it is an esteemed article of diet, forming the basis of various food 
preparations. In Japan a Soya Milk is made, the analysis of which compares 
favourably with cow’s milk. Soya sauces are also in general use. 

Owing to the high fat content, some difficulty was experienced in 
making a flour that would keep sufficiently long. This difficulty has been 
overcome by the “ Berizellers ” process, which produces a satisfactory 
flour that will keep. 

Comparsion of Soya, Wheat and Oats 


' Food 

Water 

Protein 

1 

Fat 

Carbo- 

hydrate 

Fibre 

Ash 

Wheaten Flour ... 

13.37 

10.21 

0.84 

74.71 

0.29 

0.4St 

Oat-meal 

9.65 

13.44 

5.92 

67.01 

im 

2.12 

Soya Flour 

8.33 

42.84 

20.00 

19.36 

4.79 

4.69 


Illustrating Calories Per lb. 


Food 

Protein 

Fat 

Carbo- 

hydrate 

Water 

Calories 
per lb 

Soya Flour 

42.0 

\ 

20.0 

24.0 

9.0 

2.165 

Wheat 

12.2 - 

1.7 

73.7 

10.6 

1750 

Beef steak 

18.6 

185 

... 

61.9 

1130 

Eggs 

14.8 

10.6 

... 

78.7 

720 

Potatoes 

1.3 

0.1 

14.2 

84.7 

295 
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This flour contains four times as much protein and fUtocn timoK as 
much fat as wheaten flour. This opens up groat possibilitios for its 
mixture with whoaten flour for hroaflouaking in order to product* a morii 
nutritive loaf. Owing to the ahundont prtKluotiou t*f wheatj otUs, luai'/.**. 
and barley in Australia, the ostiiblislunout of the Hoya Bean f<)r ilotir* 
making purposes is likely to bo slow. 

However, in view of the plant’s high niilritivo value as a fuodstull, 
as fodder for stock, and as a soil renovator in crop rotations, noexcusu is 
needed for drawing the attention of our farming community to its 
potential possibilities. 

The present market for Soya Beans in Australia is limited, ami i.s 
supplied by importations from Manchuria and Japan. Therefore, it is 
not suggested tliat farmers should engage in largo scale production until 
the demand increases, but rather that small areas should be grown chiefly 
for home use . In this way gcowar.s will bocoiuo familiar with the plant 
and will bo ready to take advantage of any improved niarkotingeomlitioiis 
(Paper prepared Jor tlie Upper North Uonferonoe Australia by A> M. {(^are.) 


RICE IN INDIA 

By Prof. V. Bubraiimanyam, D. Sc. 

(Department of Bio-chemistry, Indian Institute of Science, liamjatore.) 

Needier change in outlook. — Bice is the most important grain crop of 
the world and is extensively grown in all tropical and sub-tropical 
countries where sullicient supply of water is available. The annual 
world production of rice is of the ordeir of five hundred billion iJounds, 
which is nearly double that of the next grain crop, wheat. Over (500,01)0 
varieties are being grown and doxons of now ones arc being added every 
year. The acreage under rice is very vast, being over eighty million in 
India alone. 

The general make up of the rice grain is well known and consists of 
the outer coat (the husk), the neighbouring bran layer and the main 
body of the grain (the endosperm^ with the gerui at one end. Each of 
these parts has its characteristic composition. The husk is non-odihlo, 
being mostly made up of resistant organic matter and sand (silma), Thu 
bran is edible and is rich in proteins, fat, minerals and vitamins, all of 
which are essential to make a well-balanced diet. It is not, however, used 
for human consumption and is mostly used to feed cattle. Tho germ is 
also rich in valuable food constituents, but is mostly lost during tho 
process of milling. Only the inner portion, which is rich in starch but 
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deficient in other respects, is eaten by the majority of the population. The 
significance of this will be discussed later. 

General Classification. — For general purposes, the different varieties of 
rice may be classed under three main heads' : — hard, soft and glutinous. 
The hard varieties are the most popular and fetch the highest prices. 
Their kernels are strong, compact and glassy. They stand milling and 
can be easily transported without much damage. The soft varieties are 
generally white and brittle. They generally crack on drying and break 
on milling. The glutinous varieties are comparatively rare in India, 
though very popular in China and other Eastern Countries. They are 
chalky in appearance, mill poorly and cook to a pasty condition. Other 
recognised classifications are fine, medium and coarse, depending 
largely on the size and appearance of the kernel. There are also the broad 
divisions of coloured and white rice as well as scented and nori-scented. 
The colour may range from perfect white to almost black. It is of course 
only ‘ skin-deep’ and confined to the bran layers, the inner kernel being 
white in all the cases. The scent is a varietal characteristic. It reminds 
one of the mild mahua flavour. 

The hard varieties (white or coloured) are best suited to cooking in 
water. The soft varieties cook to a pasty condition but improve consider- 
ably after parboiling. The glutinous varieties are unsuitable for cooking 
(as ordinarily practised iq Indian households), but make good pastrie.s. 
The scented varieties are very' popular for certain special preparations 
nice Pulav. Hard and coarse varieties with thick bran layers do well in 
baking, preferably after admixture with other flours. The same varieties 
can also be used for preparing alcoholic beverages after polishing. 

Qualities that appeal to consumers. — The qualities that appeal to different 
sections of consumers may be placed under the following main heads.-— (1) 
colotrr, (2) shape and size, (3) flavour, (4) polish, (5) manner and extent of 
curing, (6) behaviour on cooking, (7) digestibility, and (8) general 
sustaining power. The tastes are highly variable, but it may be stated 
that white varieties are generally preferred to the coloured ones. (In 
certain parts of the west coast of India coloured rice is preferred to 
white, but this may be regarded as au exception). Small and shapely 
grains are preferred to big and coarse ones. The scented varieties are 
popular in North India, whereas in South India, non-scented ones are 
preferred. All consumers prefer rico which has been stored for some 
length of time. Certain sections like raw rice (without any treatment), 
while others prefer it parboiled. Parboiled rice is generally popular on 
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the west coast of India while on the east coast, it is consumed chiefly by 
the working classes. The richer and the middle class people like rice 
varieties, which are easily digested while the poorer folk tJrefot varieties 
which digest slowly and will consequently bo more sustaining. It has 
been reported that, shortly after the introduction of now and high 
yielding varieties in certain parts of South India, tho working clasHOR 
complained that such varieties did not suit thorn. They rc[)ortod that 
whereas they wore content with only two meals of tho older varieties, 
even three meals of the new ones did not satisfy them. 

In addition to the above, the consumers are keenly interested in the 
nutritive value of different varieties, but have as yot very little scientific 
information thereon. They are largely guided by popular impresHioim 
based on general experience. Some of those have boon borne out by 
recent soientifle work, while others seem to bo unfounded. 

Chemical composition.'— The chemical composition of rice has been 
determined by a number of workers. The recent work of Dr. A. 
Sreenivasn and Mr, V. Sadasivan of this department wotild show that 
the composition is more variable than was originally supposod. Thus, 
proteins vary from 7.0 to 10.0 per cent : phosphoric acid from 0.0 to 1.2 
per cent and lime from 0.06 to 0.11 percent. It has boon found that the 
coloured and the so-called coarse varieties are generally richer in tho 
essential nutritive elements than the white and ‘ fine’ varieties which 
fetch the highest prices on the market. These observations have been 
supported by the independent histological findings of tho Coimbatore 
workers. 

The reason for this apparent anomaly is not far to seek. The public 
taste has so far been largely in favour of tho white and high-yielding 
varieties and the plant breeder has done his best to oator to it. Nutritive 
value has yet no place in his scheme. Tho result is that he has gone on 
selecting or breeding varieties which are predominantly starchy but poor 
in other essential constituents. If, on the other hand, the public awakon 
to the realisation of the situation and demand nutritively rich varieties, 
the position will soon be reversed. The so-called coarse and inferior 
varieties will take their right place on top of tho table. Further search 
will no doubt reveal the existence of varieties which are even richer than 
those so far reported, and which perhaps may surpass wheat in regard to 
essential nutritive constituents. 

In spite of its greafpopularity.rica is to-day classed as an inferior grain, 
poor in necessary food factors. The stigma is rather unfair beoause 
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human fashion sought certain external characteristics and selected only 
the poorer varieties. Once the present outlook is changed, there will be 
no difficulty in producing nutritively superior varieties of rice. 

Rice protein highly nutritions. — There is ample experimental evidence 
to show that rice protein, small as it is in quantity is nutritively superior 
to that of wheat. It is richer in regard to the essential amino acids and 
taken on equal weight basis, promotes better growth than wheat protein. 
Unfortunately, the present taste is such that even the small quantity of 
protein is largely rejected in the form of bran and only tire residue is 
eaten. 

Some varieties of rice are fairly rich in phosphorus which is necessary 
for the building of the bone. Others are comparatively poor. A largo 
part of the phosphorus is present as phytin, which is not readily available 
for human nutrition. Cooking and digestive juices increase the 
availability but further improved methods are needed. 

The commoner varieties of rice are very deficient in lime. The 
proportion of phosphatic acid to lime is of the order of 10 to 1, whereas it 
ought to be somewhere about 1 to 1. There is evidence to show, 
however, that some of the hitherto neglected varieties are comparatively 
rich in lime. Further search in this direction will yield valuable results. 

The rhajority of rice-eaters are predominantly vegetarian by tradition, 
habit or necessity. Many of the vegetables are rich in lime and may 
thus partly make up the deficiency in rice. A large section of consumers — 
at any rate in India — also chew — pan which includes some lime and thus 
supplements the deficiency in food. 

Some of the coarse varieties of rice are fairly rich in iron, which is 
quite necessary for making a well balanced diet. Many of the vegetables 
are also rich in that constituent, so that, ordinarily, there is not much 
shortage in that direction. 

Mannring. — Certain sections of scientific workers incline to the view 
that the nutritive constituents of a grain cannot be appreciably increased 
by manuring. That may probably apply to other grains, but it is not 
quite true in the case of rice. Bice can be enriched, at any rate, in regard 
to proteins, by judicious fertilising. Both organic and mineral fertilisers 
evoke the necessary response, the effect being more striking in the case of 
the latter. The best time for application—at any rate in the case of 
certain varieties— seems to be about two months after planting. Increase 
in protein content to the extent of about 20 per cent has been reported. 
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In actual practice, enrichment of the grain by suitable fertiliser 
treatment may not prove paying. Very few farmers can afford the extra 
quantinty of fertiliser needed for the purpose. Moreover, tlie consumer 
cannot distinguish between nutritively rich and poor grains and will pay 
the same minimum price for both. The only direction iu which some 
useful result can be obtained seems to bo that of selecting and brooding 
nutritively rich varieties. This work reriuiros the co-operation of the 
plant brooder and the chemist and there is no doubt that, if the consuiuor 
domands it, a number of varieties possessing the required qualities can bo 
evolved and the seeds supplied to farmers. 

Period of crop and quality.— There seems to bo a general impression 
that rices grown, during certain seasons of the year are nutritively superior 
to those raised in others. There is also the common belief that long 
duration crops arc more nutritious than short duration ones. Some 
scientific work has already been done with the object of verifying those, 
but more extensive enquiry is needed before any definite conclusion can 
bo drawn* i J udging from chemical composition, some of the short duration 
crops Sjira even richer than the commoner long duration ones, Duration 
is not,; however, a safe criterion because what is long duration in one 
part ofithe world may not be so in another part. Thus, some of the long 
durattbn crops of Japan turn out to be short duration crops in India and 
vke versa. Anyway, there must bo some basis for the popular belief and 
more extensive scientific enquiry is needed. 

Dry and wet cultivation.— liiee is generally wot cultivated but thereijlta 
certain, dry cultivated varieties which are grown on tire west coast, V.-in 
some of the agency tracts, on the east coast, in Ohota Nagpur andieljlb- 
where. These do not require puddling and prolonged swamping in some 
way as the commoner varieties do, but are still not so “ dry’’ as commoi|iy 
believed. They are often raised on hill slopes and got useful supplies of 
water through seepage in the substrata. As compared with tho otlior 
varieties they are poor yielders and the grains are generally coarse and 
coloured. 

, Dry cultivated rices are popularly believed to bo more nutritious than 
wet cultivated ones. Working, with experimental- animals, Bit li. 
McCarrison also came to a similar conclusion, but more reccint exporimental 
work does not entirely support this view. When tho same variety is 
raised under dry as well as wet cultivated conditions, the grains from the 
latter are invariably richer in proteins and minerals than those from tho 
former. This is supported by the work of the Paddy Bpeeialist and bis 
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associates at Ooimbato\e who find that the wet cultivated rice has a 
thicker bran layer than the same variety grown by dry cultivation. 

The above observations are largely of academic interest. Dry 
cultivation is more a matter of necessity than of choice and the farmers 
will gladly forsake it as soon as a liberal supply of water is available. 

As already mentioned, the varieties that are grown under conditions of 
dry cultivation are the coarse ones which are generally rich in nutritive 
constituents. If the same varieties are grown under conditions of w'et 
cultivation, they will not only yield better, but they will ajlso bear richer 
grains. It may be hoped, therefore that, with the necessary change of 
outook, the white and starchy varieties, which are the fashion at the 
moment, will be replaced by nutritively richer varieties which are now 
being largely neglected. 

MUTUAL GIFTS OF CATTLE BETWEEN AFGAHISTAN AND INDIA 

A unique mutual presentation of breeding-cattle has taken place 
between His Excellency the Viceroy and His Eoyal ’Highness the Prime 
Minister of Afghanistan. This friendly gesture in a matter close to 
Lord Linlithgow’s heart was initiated by the Afghan Prime .Minister, who 
when acquainted by Sir Arthur Olver of 'the Viceroy’s wish to purchase 
some Afghan hill , cattle jfor breeding purposes in India, insisted on 
presenting a bull and a cow with a calf to His Excellency, ,iand also two 
bulls for the Imperial*Veterinary Eesearch Institute at Muktesar. 

Lord Linlithgow has reciprocated this courteous gesture by purchas- 
ing for presentation to His Eoyal- Highness a splendid specimen- of a 
Sahiwal bull from the Imperial Agricultural Eesearch Institute, New 
Delhi. His Excellency personally inspected his gifts from Afghanistan 
following their arrival by motor truck. 

Sir Arthur Olvor himself brought these animals in a trailer attached 
to his car as far as I'eshawar. There they yrero handed over to the local 
Veterinary hospital, whore they wore kept for three weeks to be 
immunised against rinderpest. The two bulls for the Muktesar Institute 
were then railed to Bareilly for despatch to the Institute, and the cattle 
intended for the Viceroy to Taradevi. 

Sixe of Afghan Cattle.— These Afghan hill cattle are small compared 
with animals from the plains. They measure only 85 to 40 inches from 
behind the bump to the ground, while cattle belonging to the plains 
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average between 50 to 60 inches. They are dark red and black in colour, 
with occasional white markings. Those presented to the Viceroy have 
small well brel heads and arc dark red and whitiO in colour. They arc oC 
the type of animals to bo found in the Simla Hills and the Kumaon 
District (in the United Provinces), but the milk capacity of the Afghan 
cow is about 10 lb, as compared with the 0 or 7 lb. of the Indian cow. 

The cow is alttout three years old, with a two months old calf. I'ho 
bull is 18 months old. At present it is planned to keep the Viceroy's 
cattle at Keventer's dairy farm at Taradevi. A daily record of the cow’s 
yield of milk will bo kept. The bull will in a year's time bo used for 
breeding purposes with local hill cows. 

The two bulls at Muktesar will serve tor the improvement of the 
cows in the Kumaon District. The progeny of the local cows bred out 
. of those bulls is expected to yield more milk than thoir parent cows. 

Recent Afjlian Progreii. -Tits Excellency tlio Viceroy’s keen interest 
in catlle-broeding is shared by His lioyal Highness Bardar Mohammed 
Hasbim Khan, the Prime Minister of Afghanistan, His Koyal Highness 
owns a large farm in the neighbourhood of Kabul and vast tracts of laud 
in the interior. As a cattle-breeder he has been very successful, and lus 
farm is regarded as a model throughout Afghanistan. He is also a breeder 
of horses and an experimenter in horticulture and fruit culture. The 
recent developments in agriculture and fariuing in Afghanistan are duo, 
to a ji^rge. extent, to his enthusiasm. 

Some time ago the Afghan Government asked the GovorQtu.^nt of 
India to send to them an expert in Animal Husbandry and Fruit Culture to 
help them to develop these industries in Afghanistan. Sir Arthur Olver, 
Ajpima) Husbandry Expert to the Government of India, u as accordingly 
sent to Afghanistan in the middle of April last and stayed there for over 
a month. While in Afghanistan Sir Arthur Olvor delivered a series of 
lectures and made an extensive tour of the country. On his return to 
India he compiled a repibrt containing his recommendations for the 
development of Animal Husbandry in Afghanistan. Which has been sent to 
the Afghan Government through the Political Department. (Abstract 
from the Times of India, June 31, 1938), 



THE DUTIES OF VEGETABLES 

Bx Mrs 0. SohtjIjz Mosohabd. 

Every vegetable has its own particular duty to the individual from 
a medicinal point of view, and vegetables should therefore be taken 
freely and in variety. 

Onions are excellent both as food and medioinef will help the 

digestion and purify the blood. Eaten boiled at night, they will cure a 
cold and induce sleep, so that nervous and restless people should include 
them in their diet. 

Celery is splendid for those people who suffer from rheumatism. 
When boiled, the water should be put in soups and stews. A little raw 
celery eaten after heavy meals helps digestion. 

Water cress should be eaten in spring. It is a tonic and blood purifier, 
but it should be well masticated. 

Spinach, asparagus, paisely and beans haye a good effect on the 
kidneys and help in the caring of all kidney troubles. 

Tomatoes are good for the blood and all affections of the liver. 

Potatoes are a staple food. They are very nourishing, Especially for 
thin people. Stout people, however, should eat sparingly of them and 
make up their loss with other non-fatterning vegetables. 

Lettuce, spring onions and cucumber are good for cooling the bSdb^f. 
Those who cannot take them raw should have them boiled like spinach. 

Carrots, turnips are useful foods. Carrots clear the skin from 
blemishes. 

Cabbage, curly greens and sprouts should always be taken freel'yi 
The juices of them are necessary for the blood, and their use cutes and 
prevents scurvy and other skin diseases. 

Beetroot nourishes the blood and should be eaten by the anaemic. 

Persnips boild are very good for lumbago and similar complaints. 

The juice of tomatoes is a perfect softener and whitener for the skin. 
It is especially valuable after sun bathing if it is rubbed daily into the 
shoulders, arras and hands , — {Queensltmd Agri. Jour,} 



CARROTS AND THEIR USES 

By S. SoiiwAiz, Mamets 
(Ceduna Conference) 

Carrots have a groat advantage over jnany other vcgetahlos, as they 
can bo obtained all tlio year ronnd, they are easy to grow atnl can Ixi 
used by every member of the family, from the tiny baby to the 
grand parents. In Oalifornia the value of tho carrot crop last year was 
£ 1,000,000, and 15,700 acres of this vegetable were grown. 

When preparing them, wash wall, but do not scrape; a soft nail 
brush is best kept for this. 

To extract the juice from carrots, grate and then squeeze through a 
meat mincer with a basin underneath to catch tlio juice A tea-spoonful 
of juice per day may be given to children from a couple of months old. 
Those who have this daily have a stronger digestion and bettor all round 
health. It is one of the best preventives of common ailments. 

In Los Angeles and Hollywood carrot and celery juices are delivorod 
in bottles in the same way as milk, and business men are drinking those 
health-sustaining juices in place of their usual morning and afternoon toa 
and coffee. It will not be long before these juices are sold here as tronly 
as milk in out city shops, for Auslralians are as keenly food and health 
conscious as their cousino over the sea. 

Grated carrot taken every morning before breakfast is a good 
complexion beauiifier. It also improves the hair, giving it quite a glossy 
appearance. A healthy salad may bo made with grated Carrot to which 
is added a little salt cream and lemon juioo. 

To boko carrots. — ^Wash about 12 medium-sized carrots, but do not 
scrape or out. Dry thoroughly and put on shelf in oven or put into a 
paper bag. Bake until soft-about f tp 1 hour. When done, tho outside 
skin is shrivelled and dark, but the inside is soft and juicy, (larrots, 
beets, oUions, parsnips, as well as potatoes, are delicious baked this way, 
although beets are. best baked in a dish with a lid to hold tho juice. No 
dishes are needed and no fat or water; it is both economical and healthful. 

Carrots also add to the nourishment and flavour of soups and stews, 
and grated carrot in steamed puddings as well as jam, is also very nice. 
When eggs are a scarcity carrot is a very good substitute; one small grated 
carrot equals two eggS/ 
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Gcsited caiii'ot and a little onion (if liked) make good sandwiches for 
school Qhildren, For a poultice, use freshly cooked carrots without salt; 
mash, and while still warm place on the wound. Change every six to 
oight hours. 

Although often looked down upon, the carrot contains a large amount 
of mineral elements which counter act body acids and poisons. Carrot 
also possesses certain antiseptic properties which remove impurities from 
the system. 

To grow this vegetable, a fairly rich soil is needed. A plot where 
tomatoes or cabadges have been grown suits them well; no fresh manure 
should be added. If sown in July or August they do not go to seed, and 
you have carrots all the year round, 

SUGGESTION^ FOR ARRANGING AND PROLONGING LIVES OF CUT FLOWERS 

By Mits. Waeb, Wepowib. 

No homo has achieved its best until flowers have their rightful place 
in it. Flowers can add the flnal lovely accent to the colour scheme. 
Some people have an instinctive flair for producing interesting and 
charming floral arrangements. However, given a natural love for 
flowers, any one can soon learn how to obtain satisfying results if a few 
simple rules are learned; speed comes with practice. 

True lovers of flowers are for ever experimenting with colour and 
trying new ways of grouping, and more pf ten than not the results, are 
enchanting. For instance, a large meat dish can be used for skilfully 
arranging short-stemmed sinrplo garden blooms. Some examples of 
flowers which look well arranged thus are Petunias, Phlox, Begonias. 
B'orget-rae-nots, Autumn Leaves with Fuchsias, Violets on their leaves or 
Nasturtiums with their bright circular leaves. A judicious combination 
of flowers makes for interest and avoids monotony, but, in all cases, a 
single kind of flower should predominate. 

The scope of arrangement is endless, the effect always charming, if 
taste is used in choosing suitable flowers for each arrangement. For 
instance, pieces of shrubs with green leaves and coloured berries or pods 
placed in wet sand in an oblong box make a bright suggestion for a day 
time screen for the fireplace, whereas Dahlias would be out of place, 
Then, again, imagine deep, rich^red Cactus Dahlias as a central decoration 
on a formal dinner table their dignified beauty accentuated with shining 
silver and glass on a polished mahogany table, and tall, tapering red 
candles in flat silver holdersi shedding a soft light over the scene. 

a 
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Marigolds, Nasturtims, Gaillardias, and tho like would be out of place 
here, and yet they would be happily at home on the breakfast table. 

To proloDK U«8 of flowers.— Flowers should be out during tho coolest 
hours of the day, when tho tissue is filled with moisture-early morning or 
lat afternoon. Thoy should bo cut with a sharp knife. If tho cut is 
slanting, the water-absorbing surface is increased considerably, particularly 
when the stems arc thick and heavy. Another advantage is that a 
slanting cut prevents tho cut surface from resting squarely on tho bottom 
of the vase or bowl and clogging the tubes through which the water is 
drawn into the stem. In any case, the stem should never rest on tho 
bottom of the receptacle. 

Do not arrange flowers immediately upon gathering them; they are 
likely to wither quickly. Bather, after cutting plunge the stems in a deep 
receptacle, water filled, but do not submerge tho blooms, and leave in a 
cool place for a few hours. Flowers which have been thus “cooled" are 
more easily and quickly arranged, for tho stiffened stems permit tho 
placing of each flower in the definite position it is to occupy in the floral 
scheme. The lower leaves should be removed, for not only do thoy 
choke up the vase and make arrangement more difficult, but they become 
slimy and unpleasant in a very short time. Flowers that have wilted 
after a journey may be freshened by plunging tho stems into boiling 
water and leaving them until the water is cool. Then cut off tho ends 
of the stalks and put into cold water to properly revive. It is also claimed 
that a small piece of charcoal in the bottom of tho vase will prolong the 
keeping qualities of flower. Another idea is to stir a toa>si)OOD of saltpetre 
or of carbonate of soda into tho water in which tho flowers stand (»iaoh 
time the water is changed. Anemones and Banunouli last much longer 
i^ placed in a bowl of wet sand. 


FENCING IN OF GRAZING LANDS BY ELECTRIC WIRING 

It is known that all animals of any kind have a marked distrust of 
electric currents, even of very low voltage. This fact has suggested the 
plan of employing in place of barbed wire fences requiring numerous 
lengths of wire, a single isolated electric wire attached to light stakes 
fairly wide apart while passing through the wire a very low charge of 
electricity. ■ The experiments were highly successful; after one or two 
‘contacts with the electric line, no animal took any further risk of 
remaining in its immediate vicinity; 
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On the basis of these experiments in many couatries, special trans- 
formers are now employed of a particularly safe type, by means of which 
the farmers for purposes of fencing in grazing lands may convert the 
current of the lino into a curreut harmless for man and animals although 
at the same time sufficiently effective. If the farm is not served from a 
power station, the necessary current may be obtained by means of a 
small electric battery. Tliis system of fencing in with electric wiring 
which is by far the simplest, has become highly popular in the United 
States and is now arousing considerable interest in England and Germany. 
In the United States of America practical experiments on fencing grass 
lands have resulted in utilizing fairly high voltages with minimum 
amperages. In this case the wiring round the stake should be well 
isolated. Even with continuous use a minimum current costing usually 
only a few centimes a month is employed. —[Extract from the ‘‘Interna- 
tional Review of Agriculture" January 1938). 

BUTTERFLY FARMING IN ENGLAND 

Apropos of recent discussion in Scientific American of butterfly farms, 
the editor has received a letter from 0. P. Graham, of Brith, Kent, 
England, which we quote in its entirety : 

“ It may interest your readers to know that for more than BO years 
an Englishman has successfully conducted a butterfly farm at . Eexley, 
near London. This is no mere hobby, but a full-time job. Indeed, 
during the busy mouths he employs four assistants. 

“ Every spring the farmer collects caterpillars of different species in 
the fields and hedgerows. In this respect it may be said that his ‘ farm' 
extends from the north of Scotland to be south coast of England. Thirty 
years of breeding and collecting have taught him just where to look for 
the particular species be most requires, oven to the very field or hedge. In 
this country certain species are confined to small, well-defined loiialities. 

■ “ The caterpillars are brought home and classified. Some are placed 
in special feeding chambers made of finely perforated tin. Others are 
placed to feed on the leaves of trees growing on the farm. The trees are 
then covered with sheets of fine muslin, tied tightly round the bole, so 
that from a distance they resemble gigantic mushrooms. 

“Among the farmer’s chief customers arc schools, colleges of pestology, 
and private collectors. Every year he supplies a large number of live 
specimens for exhibition at the London Zoological Gardens. 
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“ The faciuei told me quite recently that he had a great stroke of 
luck a few years ago. A cage containing a number of clirysalisos of a 
particular species was accidentally knocked to the floor. The lualo and 
female of the butterfly (I forgot the name) aroof dilToront colours. When 
the butterflies emerged he was delighted to find a number of Hpocimous 
which shared the colouring of both male and female. Eight lmtterfli<j8 
graduating, half a wing at a timo from the perfect male to thu perfect 
female, were seleOted for mounting, and tho collection was bought by a 
wealthy collector for 100 pounds. 

“ The farmer makes a specialty of breeding almost black specimonu 
of many kinds of butterflies. These, ho told mo, command a high price 
among private collectors.” {^Extract from * Soientifio Amorioan, June lOiiU. 

THE UTILITY OF CANE SUGAR IN MORTAR 

In a paper presented before tho Sugar Division of tho American 
Chemical Society recently, Dra, Gerald J. Cox and John Motschl, of 
Mellon Institute of Industrial Besearch, Pittsburgh, discussed tlieir 
current investigations of the value of cane sugar in strengthening lime* 
sand mortar. Such an application of sugar is not new, as it is believed 
that the Bomans made use of such materials in mortars that have 
certainy stood the test of time. Also, in sugar-growing countries, it is 
known that sugar has been employed to in crease tho strength of mortar. 

Drs. Cox and Metsohl found that there is very good reason for tho 
empirical practice of *' sweetening” mortar. Prom thoir exporimonts 
they ascertained that mortar which contains sugar equal to 0 per cent of 
the quiok-lime content has a tensile strength 60 percent greater tlmn that 
of mortar containing no sugar. Further tests are planned of compression 
stAsngtb, setting time, and durability as influenced by cane sugar. 

The propess of mixiug the sugar with tho mortar is quite simple. 
The sugar is dissolved in part of the gaging water and mixed in with tho 
sand and lime. The sugar most not be mixed with tho lime before 
slaking. 

With the present low price of sugar, the five or six pounds pf sugar 
necessary for 100 pounds of lline is only a small addition to the cost of 
laying bricks or plastering a wall , — Soientifio American June 



STERILIZiNC MILK WITH SOUHD WaVeS 

Milk and nimilar liquids may aomo day be sterilized by subjection to 
a “■ terrific squeak ’’ instead oE by heat treatment. This possibility is 
visioned as a result of exporimoats by Dr. Leslie A. Chambers and Prof. 
Nowbjn (biinos of Texas Christian University, at Fort Wortli. Texas. 
The apparatus which they have constructed and used i,n their laboratories 
averaged a kill of 80 percent of all bacterial present in various samples of 
milk, and in a few samples it produced complete sterilization. 

The new apparatus was evolved from an earlier form used by 
Ftofossor 0. B. Williams of the University of Texas last year. Basically 
it involves the same device ; A nickel tube caused to vibrate intensely 
and at a high rate by being placed in a rapidly alternating magnolic field 
controlled by mechanism similar to that used in radio broadcasting. This 
causes the tube to “ sing ’’ with an exceedingly high-pitched audible note. 
Partially immersed in water or other liquid, its intense sound waves are 
very destructive to bacteria and other small organisms. 

In the apparatus used last year, the experimenters killed bacteria in 
a dask. This year’s endeavour was to develop a means'of sterilizing or 
partially, sterilizing liquids as they flowed past and around the tube, 
making the process continuous instead of intermittent. This was 
acoomplished by inserting the upper half of the nickel tube into a larger 
tube of glass, making the joint by means of a water-tight rubber collar. 
The lower end of the tube was given the magnetic impulses, and the “upper 
end drove its high-frequency sound waves into the milk as it flowed 
through the space between the two tubes, and especially as it flowed 
through a narrow funnel-shaped outlet. 

The laboratory model was of sufficient size to allow continuous 
treatment of milk at the rate of 100 quarts an hour; but the nature of the 
apparatus is such that the capacity may bo expanded almost without 
limit, the experimenters state. 

With the oo-operation of a local commercial milk concern, the 
apparatus was tested on a large number of samples of grade A milk, with 
initial bacterial counts varying from 8000 to 30,000 per cubic centimeter. 
A few samples of pasteurized milk showing 8000 to 5000 counts were also 
tested, with results indicating that the vibration treatment destroys germs 
not affected by pasteurization temperatures. The germ count in all 
cases showed an average reduction of 80 percent, and in a few samples all 
germs were killed. 
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The sound-wave treatment, however, does not destroy liaeterinl 
fepores: but such spores arc also iiuuuuie to piiatourizatioii. b’orlimately 
for both methods, the real trouble-making germs in milk are not upore- 
formors. 

Other liquids that may eventually ho iroateil hy t!ie new ituilhod 
include certain dietary products, eommereial alcohol, fruil. jui(‘,eK, and 
delicate sera for use in modieine-in general, products that roiiuire it, radical 
reduction in genu count, if possible, without heating.— i'oueafiu iisrvh.t. ' 

College and Hostel News 

After a lapse of complete two inonthB of weary sumnior, tlus eollegn 
re-opened on tlio 13tli June 11)38, with an openiiig address by tlie Ih iiieipal, 
Mr. E. A. H. Churchill. Ho ciupliasiscd tlie necessity of praetising the 
habits of punctuality and hard work by every student, as tlioy form the 
key to a successful college career, nay , even one’s own life: we aro sure 
that every one of us will follow his valuable advico. 

It gives us great pleasure to congratulate the following _of otir friends 
for having attaintsd a well-deserved success in the University EKamitui- 
tions- 

Mr. W. B Date ... let. Division in the B. Ag, Jtkamination 

aud the award of Kir Artluir Blouner- 
hassett Memorial Medal and Cliiiknideo 
Memorial Medal. 

Mr. G. li. Kirpurkar. ... l.st Division in the Intermediate Agri- 
culture E-'caiuination and the award of 
Kir Arthur Blenncrhassett Moiuorial 
Medal 

Messrs. V. B. Maudlekar, V. W. Deshpande, and S. K. (langrade for 
havipg stood in the Ist division in the Intermediate oxiuniuation in 
■ Agriculture 11)38. 

Wo take this opportunity toolTor mir felieitations to some of tile 
past students of our college who aro oiuning distinctions aud are bringing 
‘ ttonotur.to their alma-malor. Dr. 'V. G Vaidya a distiuguisluid scb.olur of 
our ooUege who is recently awarded a Dootoruto, has been appointed as 
an expert in the preservation of fruits by a fruit canning company in 
Lucknow. Mr. M. S. Killedar, and Mr. M. A. Kolkhedc, two now 

f raduates of our college have been awardwl the King Edward Memorial 
'ost-graduate scholarships for higher studios in Oiieiuistrv and Dairy 
Industry respectively, We aro glad to fmd that tlie King Edward 
, Memorial Committee is giving due consideration to the necessity of 
encouraging Higher studies in Agriculture. It now romaimi upto the 
■recipients of the scholarships to justify the help given to them, by doing 
some useful work. 

The elections to the various offices in the social activities of tlie 
, college .w^re pftiitested with great zeal. Tlicse college activities really 
( afford a. good opportunity. to the students in training tlioiusolves in doing 
some good work. It is here that habits of selflessness, persovereuce aud 
industriousness ate formed. It should be considered, therefore, by 
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everyone who is elected to the office, that it is a chance for him to learn 
something and justify his election in the best manner possible. These 
elections have again a groat educational value to the students in general 
as they begin to learn the value of selecting the right man for the right 
typo of work, TIiom qualities if rightly developed are bound to stand 
thoin in good stead in later lifo. The following is the result of this year’s 
elections. 

College General Secretary ... Mr. V. B. Mandlekar. 

General Secretary for sports ... „ B.: W. Lakhe,. 

Football Captain ... „ B. T. Wankhade. 

Hockey „ ... „ S. N. Sakai ley. 

Tennis „ ... „ C. M. Kekre. 

Volley Ball „ , ... „ B. iN. Tiwari. 

THE DEEMING SOCIETY 


Vice President 
Secretary 
Joint Secretary 
Elected Members 


Hostel Librarian 


... Mr. D. G. Dakshindas. 

„ V. P. Avadhoot. 

B. W. Lakhe. 

1. ,, M. C. Gangarade. 

2. „ M. N. Huddar, 

H. , „ M. K. Oak. 

4. „ B. .H, Vaidya (nominated.) 


Wo congratulate all tho above students and hope that they will show 
to us by their work that tho students have rightly chosen them as their 
representatives. 

This year 154 students wore admitted to tho first year, A large 
number of the applicants had to meet disappointment as they could not be 
taken in, due to lack of sufficient equipment in tho college for a larger 
number. ' 


Tho Hockey and Football teams have as usual started practising with 
great Koal. This year tho continuous rains have proved to be a great 
hindrance to such open air sports. From this year we have decided to 
discontinue playing cricket, as it used to take a big slice of our slender 
finances for sports. By this wo have now been able to pay more attention 
to all other games. We hope that this would serve as an impetus to our 
Hookey and Football teams tn make a better performance in the University 
Matches and to bring back again the past glories of the sports of »uc 
college. As Mr. ]5. H, Kao our games Superintendent is busy with mauy 
other official duties tho Principal has appointed Mossis. N. M. Joglokar 
and M. A, Itahim to assist him in sniMsrvising Tennis, Football and Hockey 
games. 

TJio Oollego Debating Society has made a good start this year with a 
lecture by Dr. 14, H. lliobaria, tho oil seed specialist, (0. P. & Borar). He 
clearly showed with the help of results obtained in his laboratory how linseed 
growing could bo made more profitable to tho growers, by utiliaing the 
linseed fibre in making ropes, carpets etc. Indeed if linseed fibre is 
utilised in this manner, it would serve to yield the grower; a small 
subsidiary income either by selling tho stufi, or by preparing the articles 
in his own spare time. 

The annual Jamnastami and Ganesh festivals are nearing. PreparatjOns 
for these have been started. It is proposed that a Marathi and a Hindi 
Pnuna should Im staged. We liopo that both these festivals, which are a 
peculiar feature of our college keep up their higli tradition of the past 
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yeai's. It would be desirable it the Social Gathering of this College, which 
is being day by day less attended to, be revived with greater vigour and 
be made to serve as a unique occasion every year for tlio past and prosnut 
students of the college and the staft to meet together and maintain 
friendly understanding between one another. 

The College Hostel Library and the College Co-operative Society havn 
as usual started working. It would bo more henoUciial if the )toHl«l 
Library is supplemented with a few more publications. 

We close this by thanking all the oflice bearers of tire past year, for 
the great exertions that they incurred in doing their respective duties with 
a great zeal. 

Departmental Notifications 


Transfers 


Name of officer 

Prom 

j 

To 

Mr. G. V. Bapat 
„ Maniram Singh 

Barker 

„ M. V. Jamkhandikar 

„ R. N. Dube 
„ N. G, Sula 
„ V. D. Kalvih 
„ J. F. Dastur 

„ N. K. Pendse 

0% E. A. D., Drug 

Leave 

Offg. E. A. D., 
Hoshangabad 

Offg. E. A. D., Drug 

Olfg. B. A. D., Betul 
Leave 

A. A. Dharni 

OCfg.E. A. I)., Nagpur, 

E. A. D. , Hos hangahad 

Offg. E. A. D., Drug. 
A. A. Western Circle. 
Offg. E. A. U, Betul. 
A. A. Southern Circle. 
Mycologist to Govt. 

C. l\ 

A. A. EHichpnr, 


Leave 


Mr. H. N. Kayastha 
„ D, G. Sawangaonkar 

„ G. M. Joshi 

E. A. D., Nagpur 

R. A. D. on Cotton 
Besoarch work 

A. A. ElUchpnr 

4 months IH O-flK 

4 months frotii 15-7-118 

8 months and 24 days 
prei)aratory to rcstire- 
ment 


Rethrement 

1 ,, , , 

Prom 1st July iy;i8 

Mr. A. B. Fadmanabha 
' Aiyar 

E. A. D., Agri. Chemists’ 
Section 


ERRATA 


Page 206. Paragraph Ik Line 7. B'or S ft. read 83 ft. 
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Editorial 

ELECTRO CULTURE 

Coimbatore has been described as the Mecca of Sugar Cane 
Scientists. Mainpuri in the United Provinces is now becoming 
Mecca of persons interested in a new sphere of activity namely 
Electro culture" Dr. Barber and Rao Bahadur Venkataraman 
■are remembered through the- Coimbatore canes which have 
revolutionised the sugar industry in India* Sir Albert Howard 
and late Lady Howard are remembered' through the Pusa wheats 
some of which have became famous even Indar off lands like 
^Australia. Dr. Nerhu, I. C. S. Collector of Mainpuri and Dr. 
Mishra now loom large before the public, interested in the latest 
methods of crop improvement by their valuable demonstrations of 
the great improvement effected in plants by the use of electrical 
energy. Their researches in this new field of Electro-Earming 
have been published in. the bulletin Nos 63, 61,62, and 14 (Fruit ’ 
series) of the United Provinces. • Some provinces and Native 
States have deputed tlmir officers to study the technique followed 
at Mainpuri..’ By Electro-Farming is meant the application of 
electricity or electro-technical methods to the culture or growth of 
plants. 'The application of electricity co the ancillary operations 
•like working machines, heating water do not come under the 
i Category , of Electro-Farming- In Electro-Farming the success is 
, attributed /to the energisation that, takes place of the seed, the 
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soil and the plant duo to cloctrio ourrout. Energisation due to 
ultra violet rays resulting from olootrical activity comes under 
purview. Specially prepared apparatus arc used for energising the 
seeds, soil, plants etc. 

Two ways of energising plants and seeds which are referred 
to, by people who are acquainted with the njacarchos at Mainpuri 
by the use of Agaskariaed water and the onionisod watcir are 
particularly interesting and likely to prove more useful than 
energising plants, seeds soil etc. with specially prepared apiraratus 
the use of which cannot be easily undertaken by the cultivators. 

AGASKARISED WATER 

The transformation caused by the shooting of a high tension 
spark in the water contained in an insulated vessel and the effect 
of such water on plants and animals including human beings, 
are known as the Agaskar effect. Water thus olootrified, known 
as sparked water, when poured over plants onorgisos them and 
ensures a healthy growth. While pouring the water, the water 
should be taken out from the insulated vessel with wooden ladles 
and poured over the plant so that the water may trickle down over 
as large a surface of the plant as possible. Two or three oup-fulls 
are said to bo sufficient for each plant. Over-dosing is said to result 
in the plants getting burnt. The dose depends on the si^o o( the 
plant. Sparked water is said to have rejuvinated even disoaaetl 
orange trees in a village near Ohittoor in tlu5 Madras I’rcsidency. 
Sugar oane sets soaked in sparked water arc reported to have 
germinated vigorously and given rise to thick canes. By using 
sparked water for irrigation it is stated that the keeping quality 
of Juar has been very much improved. By Agaskarisiug the 
sugar-cane juice, while yet in the pan with a magneto for a few 
secunda it seems that the juice has boon oxcollontly 
clarified and no need for clarifying agents like activated charcoal 
etc. was felt. On ^alkali lands where no crop wcmld grow, excell- 
ent crops of sugar-cane, are reported to have been harvested oven 
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Without addition of manures. It is the elootrified water that 
seems to havo produced this magical effect. 

According to Dr. Nehru, I. 0. S. the following factors seem 
to be beneficial to the fertility of plants and animals (i) Eadiant 
energy (2) Primary energy (3) Absorbed energy (4) Secondary 
energies (6) Energies of higher denominations. Practical methods 
have to be found out by the eleotroeulturist by means of which 
the radiant energy content in-fiow and out-flow can be increased 
with benefit to the whole life cycle of the specimen.An optimum 
state of equilibrium between the cosmic energy from the soil and 
the belt of electric wave surrounding the Agaskarised substance 
makes the latent energy in plants or seeds to manifest itself in 
luxuriant foliage, flower, or fruit. 

Trees are found luxuriantly growing in places whore conditions 
for growth are least satisfactory for instance on forts, ; between 
walls, etc. This is a baffle to the soil physicist. The electrocul- 
turist attributes the growth to radio magnetic energy by means 
of which the roots are able to absorb food materials from even 
otherwise inhospitable environments. 

ONIONISED WATER 

Boot crops and particularly onions emanate ultra violet ray 
or M-ray or Gurwitch ray. This emanation corresponds to the 
electric energy found round the human body in the form of 
an aura. Dr. Nehru calls this energy the “ light from the blood.” 
The ultra violet ray omanting from onion is made 
available for energising plants and for treating certain 
diseases among human beings by transferring the energy into 
water. Small sized onions half to one inch diameter are found to 
give out more emanations than big sized ones. The emanations 
continue for 24 hours after the onions are . lifted out of the soil. 
The onions with the roots intact should be pulled out carefully 
from tho soil. The adhering earth should be carefully washed 
away. These onions should then bo kept in an earthen or wooden 
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vessel surrouaded by 200 biiiics their vulauie of water. Tlu', 
ultra violet ray {Gradually f^ets transfiU’rod to tint water. This 
water is what is known as onion water. While the onion plant 
is still growing, water which conies into contact with the onion 
also gets ‘‘ onionised.” Hence, planting of onions along a main 
channel will result in supplying to thi^ irrigated <irop“ onionised” 
water which according to Mainpuri cxpuriinonts has provcal an 
excellent substitute for agaskarised wator or sparked water in 
energising plants. In some oases, for instance in an experirnout 
concerning germination of wheat, onion water treated wheat 
germinated oven better than ‘‘agaskarised water” treated wheat. 
On garden crops like cabbages the oftcict of onionisi^d watisr soetus 
to have been marvellous. For supplying an acre of land with 
onionised water it is suggested that two beds of onions each 10 ft. 
X 10 ft. should be planted and wator should be allowed to ])aKH 
through these beds on alternate days so that time may bo given 
for each bed for the revival of the necessary energy. 

Onionised water seems co have been effective in the 
treatment of deseases like rental colic, intestinal colic, 
constipation, conjunctivits, sore throat, enlarged thyroid, bubonic 
plague, ulcers, burns etc. 



Original Articles 

. THE GOVERNMENT DEMONSTRATION PLOT. AMARWAU, TAHSIL 
BANDA, DISTRICT SAUGOR, C. JP. 

By Dr. R. J. Kalamkab, B. Ag., Pli. D. 

{Dy. Director of Agriculture, Jubbulpore) 

, , AIJD 

A. l/Shbivastava, L. Ag. 

(Agricultural Aosistant, Satigor.) 

Soil and Crops. — AS is weiriiih6vfn, Banda i6 the poorest’ talhsil in the 
Sangor District, containing a large area of hill and rock with some open 
plains of limited extent in the south. The soil of the tahsil is of a 
comparatively light description, capable of raising inferior autumn millets 
and oil seeds under ordinary farm management. The crops are much 
exposed to the depredation of wild animals in certain portions of the 
tahsil. , 

Statistics of total cultivated area and percentage distribution of 
certain important, crops of the tahsil are given below, with figures for 
other tahsils, for the year 1936-B7, for comparison. 


Tahsil 

Total j- 
cultivat- 
ed area' 

'* l^^rcehtage and distribution of ’ 

Paddy 

Juar 

Kodou 

Eutki 

Kbarif 

Til 

Niger ’ 

Wheat 

‘ 1 

Grain 

Banda 

193,675 

2.5 

6.3 

7.0 

1.6 , 

.4.8 

30.2 , 

, 5,5 

Saugor 

370,349 

1.4 

1.8 

0.5 

0.6 

2.7 

' 47.4 

7.7 

Khurai 

232,050 

1.8 

5.9 

■ 2.0 

— 

■4.1' " 

42.7 

11.0' 

Eehli 

•281,876 

4.3 

1.8 

. 

3.5 

2.1 


32.7 

i 

6.6 


It will be observed that in the Banda tahsil the proportion of 'Ko&on 
And fcwtM is the highest, that the proper titin of juar is also large. #,The 
area under wheat and gram, on the other hand, forms a smaller ' propor.^ 
tioh of the total in comparison with that in other tahsils. 

Location of the plot. — Owing to the general backwardness' of 'the tract, 
thO' Odpartihent '"'of Agriculture proposed to open a '? Government 
Deihbhstratidn Ploi in that tahsil with a View to improve the’agitieultu'ral 
conditions ’Pf the tract. The plot- was opened ih the year 1926-27. The 
site chosen was the Amarfnau village in the Sliabgairh ■ tract, V?hic,h' is’ 
most backward and cut off from civilization. This’ village-’ is > on the 
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Saugor — Cawnpore road about 45 niilos from Haugor, having facilitios of 
irrigation water from the Chandia tank since .iy‘2<5. 

Objectf.— plot of 10 acres having BkafM soil (which is poor land, 
raising inferior autumn milbts and oil 8o(!tlfl) was taken on a live year Icjwie 
at an annual rent of Its. 40/- in the year with the following 

objects in view. 

(1) To introduce transplantation of paddy. 

(2) To demonstrate improved varieties of paddy, wheat, groundnut 
etc, with the aid of irrigation and to follow double cropping. 

(B) To demonstrate the advantages of green manuring with sann 
hemp on soils of light description. 

(4) To demonstrate the moat economic method of irrigating wheat. 

(5) To establish a suitable, rotation for the Amarmau irrigated tract. 

(C) To advocate preservation of cattle dung and urine for use as 
manure. 

(7) To demonstrate the use of improved implements. 

Change of site and improvements effected. — The old plot was located in 
a comparatively out of the way place and the soil was also very light. It 
was, therefore, given up and another site chosen in 19’2il>30, the area of 
which was 20.40 acres. The soil of the plot is Patarua (a sandy loam 
soil) and is the best available in the village. It was taken on a ten ywtf 
lease commencing from 1920-30. The area had been lying fallow and 
was overgrown with palM and ber bushes. The necessary iraprovomonts 
bad to be carried out in bringing the land under cultivation, as is usual, 
as it is not infrequent that the only plot which is available on lease is 
one in a run down condition, where the demonstration is as much one 
of land improvement as of growing of certain crops and the adopting of 
certain practices. These improvements were possible due to the money 
provided by the Deputy Opmmissioner from the Soaroity IkUt^ Fund, 

A portion of the new plot was brought under the plough in October 1930 
and wheat and gram were sown. In 1930-81 the whole area was pln^ighft,^ 
in summer to eradicate Fans which was in abundance. It, however, 
disappeared in 1981-32 by further deep ploughing and green manuring, 
and gro.wing paddy in small bunded areas. The necessary improvements on 
the plot were completed by the year 1932 after which a regular cropping 
programme was started. 
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Onttnrii of crops and tinaocial posi^oo of the plot. — Table No. !■ shows 
the yields of some of the crops grown on the plot since 1932-33 and the 
figures of receipts and expenditure of the plot for the same period are 
shown in Table No. II. It may, however, be observed that 3.5 to 4.5 
acres have been devoted, since the begining, to experimental work such 
os Utera after paddy and cultural »■ and rotational experiments. This 
entails a heavy expenditure on labpnr and effects the financial position 
of the plot. Utera crops are mostly a failure. Inspite of this, there is a 
steady improvement in the financial position of the plot. 

TABLE No, I. 

Average yield in lbs, per acre of different crops grown on ike Chvernment 
Demonstration Plot, Amarmm. 


Name of Crop. 

1932-33 

1 

1933-34 

1934-35 

1935-36 

1936 37 

1937-38 

Paddy.; No. 17 

792 

967 

1944 

1544 

2100 

1830 

Dilbuxa 

576 

629 

... 

... 

... 

» • 9 

Paddy No. 6 

650 

1250 

... 

... 

... 

• 

Chhafiri paddy 


• •• 

1249 

1660 

1400 

1512 

Drid 

533 

299 

233 

244 

32 

400 

A116 wheat 

475 

438 

366 

• » « 

... 

... 

A090 .wheat 

431 

453' 

300 

291 

851 

727 ' 

PunjabSA 


■ 

... 

296 

431 

580 ■ 

Gram V 

945 

451 

800 

901 . 

507 

234 

Teora 

273 

144 

* • • 

... 

m m • 


Masur 

67 

80 

• • # 

.. u 

... 

... 

Groundnut S. J. ... 
Paddy varieties of 

... 

606 

1128 

733 

1180 

... 

Raipur 

... 

... 

.. 

... 

... 

3236 

Soyaboan 

... 

... 

... 

... 

... 

1400 


TABLE No, II. 

Financial position of the Government Demonstration Plot, Amarmau. 


1 

Year, 1 

1 

1 

Total receipts. 

Total expenditure. 

Net profit (+) 
or loss (- ) 

1932-33 

604 0 0 

584 0- 0 

(-) 80 0 0 

1933-34 

601 6 3 

548 6 0 

(-t-) 63 0 3 

1934-35 

706 9 0 1 

543 3 9 i 

(■f) 168 5 3 

1935-36 

703 0 6 

520 13 9 

(-f-) 182 2 9 

1936-37 

869 2 3 

660 2 6 

(-f) 208 15 9 

1937-38 

680 10 3 

327 9 0 

(-b) 163 1 3 
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Improvemeilt tn agriculture of the traet. — The achiovomenfi of the ol)ject! 
with which the plot was started is best judged by the progress of area 
under irrigation for paddy and wheat coihmandod by the 'Ohandia Tank. 
Before the opening of the Government Demonstration Plot lesser millets 
‘were grown by the cultivators of the villages of the Shahgath-Aiuarmau 
tract and paddy was not igrown to any appreciable extent. These cultivators 
are now raising bumper crops of paddy and wheat under irrigation. 
There is a marked increase in the area under piiiddy and mung. Double 
cropping has now become common. Preservation of cattle dung and 
urine has been zealously adopted and fertility of the soil raised by 
judicious application of cattle dung and resorting to green manuring. 
Ovw 90% of the paddy is now transplanted and improved light ploughs 
are Bnding favour. Amongst the improved varieties of paddy, No. 17 and 
Ohhatri have become popular. AO90 wheat is found suitable for the 
tract and is gaining popularity. Other improved strains of paddy and 
wheat are under observation. Sakarchioi paddy and Pusa 59 wheat seem 
' to be promising, under the conditions obtainable in this tract. The 
experiments are in progress. 

Future outlook and need for further exteueion of the period of leaie^—'While 

the object for which the demonstration plot was started is fulfilled beyond 
doubt, there is considsrable scope for changing the avenue of work to 
vegetable and fruit culture. The possibility of introducing tobacco 
cultivation in this region lias to be explored, which it found possible, will 
have a great future, particubarly as Saqgor is an important bidi manufac- 
turing town importing tobacco in large qilantllies, from outside places 
such as Gujrat. There is also plenty of scope to popularise the i;.iiiHing of 
gr'een fodder crops such as ber.soem and oats in this tract which arc so 
eminently suited for cattle. The conduct of such experiments on the 
Araatmau plot may adversely affect the finances of the plot, but if the 
experiments turn out 8Ucce.ssfiCil, the gain to the cultivators would be 
enorpious. , • , 

JThe ten years lea.se of the present plot will expire by the end of 
Match i969. The malghzars- and .»!cultivators are i anxious -that the 
demonstration plot should continue and now serve as a centre for 
demonstrating the raising of. garden ctpps,. The malguzars who have 
given the land on lease are even prepared to charge only Ba. 3/8/- per 
acre for a period of fiye years I'ns^ad of Rs, 4/- as previously, in ' apprecia- 
tion of what' has b^ea achieved by the plot, and with the hope that it 
will serve the useful purpose of demonstrating raising of garden crops. It 
is gratifying to note that the Mt^ndal Congress Committee at, , Amaruiau 
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has unanimously passed a resolution At its meeting on the 25th of June 
1938, appreciating the work of the Department in this tract and the useful 
purpose served by the Government Demonstration Plot at Amarmau. 


TOMATO 

By DhAnnalal, L. Ag. 

1. Botanical name ; — Lycopersicon esculentum. 

2. Natural order : — Solanacae. 

3. Vernacular name :~Bhedra. 

4. Hiilory “Peru in South America is considered to be the native place 
of tomato, although sufficient evidence is found of their consumption, long 
before the arrival of the Spaniards, by the inhabitants of the New World. It 
was thought to be an ornamental plant only. It would be surprising to many 
if it is mentioned here that the most highly nutritious parts of tomatoes 
were considered by the consumers in particular and by some scientists in 
general as poisonous till the beginning of the 19th century. Afterwards 
the keen observers carried out some research work in order to find out 
the economic value of these fruits. It was due to their work that the 
people could know the high food value and since then its popularity as 
a vegetable began to increase. Tomatoes are now finding favour practically 
all over the world although some conservatives still exist in each place. 
Taking the case of India it has not gained much favour in towns and 
even among most persons of the big cities. 

5. Soil.— Tomatoes may be grown on a wide range of soils varying 
from very sandy loams to heavy clays, provided the drainage is good and 
there is a fair amount of organic matter. The type of soil does influence 
the quality, yield and the time of maturity of the crop. Sandy loams 
will aid early maturity. It thrives best on rich sandy loams which are 
deep, well drained and open while also being retentive of suffiqient 
moisture to avoid continuous irrigation during dry weather. 

6. Manure. — The kinds and quantities of fertilizers and manures that 
may be used with profit depend on the fertility of the soil, the cropping 
system followed, the returns that might be expected from the crop and 
the cost of the material used. With low prices for tomatoes and high 
prices of manures and fertilizers heavy applications cannot be justified. It 
has been found on the College Farm, Nagpur, that 20 cart loads of Farm 

3 
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Yard Manure as basal dressinffs + Ammonium Rnlphato ISO lbs. + 
Super Phosphate TOO lbs. 4- Potassium Sulphate ISO lbs. mixed and 
applied before layout or 20 cart loads of P. Y. M. as basal dressitif^ +• ISO 
lbs. Potassium Sulphate -f U)0 lbs. Super Phosiihatn mixed before 
planting+ TOO lbs. Sodium Nitrate top dressed at tho planting timo+ IRQ 
lbs. Sodium Nitrate at first fruit havo given good yields. 

7. CoUmtion.--ThG land reserved for tomatoes should receive 
thorough preliminary tillage. After the previous crop is removed nr in 
fallow land, a good ploughing followed by a number of bakharings should 
be given to the field to ])toduce a fino tilth in tho upper soil layers and to 
destroy all weeds before transplanting seedlings, the field should bo 
divided into beds of suitable si7.o for irrigation. Tho beds may either bo 
“ ridged up ” or laid out into what is known as broad ridge method which 
has been found to bo the host for the crop on tho Oollego Farm. The 
land is laid out into ridges and furrows, tho furrows are 4* apart and the 
intermediate apace forms the fiat ridge 2|’ in width. The top of the ridge 
is levelled and water should first bo laid into the beds or furrows and when 
they are sufficiently soaked, tho seedlings should bo planted on each side 
of the ridge at a distance of 15" to 18" from plant to plant on both the 
sides and 6" away from the border. 

On the day previous to that fixed for transplanting tho nursery 
should he irrigated to soften it, so that tho root may not he injured while 
uprooting. The seedlings should preferably bo uprooted on tlie day of 
tran.splanting very gently and carefully and kept in baskets with wet 
mud sticking to tho roots. 

8. After-c«r«.— -Tho land should be kept clean of woods and irrigated 
when needed. After each irrigation, the land should be mulched with 
Khutpi. The crop generally receives irrigation after every week or so and 
this continues while the plants are hearing fruits. Clare should be taken 
not to give too frequent watering during the period of fruit dovolopment. 

9. Irrigation.— After the first irrigation is given at tlio time of 
transplanting two or more irrigations should bo applied at close intervals, 
i. e. 3, to a days to enable the seedlings to strike roots. Tlioreaftor the 
irrigation intervals may be extended to 10 or 12 days until the crop is ready 
for harvesting. 

10. Support, pruning, and training.— Various methods of pruning and 
training are followed, but pruning to a single stem and tying to a stake is 
the most common one’, In this system all the shoobs that grow in the 
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axils of the leaves are removed while they are small. The plants are tied 
loosely to stake, with plaintain fibre. It should be tied under a leaf stem 
on the side of the plant opposite to the stem. Sometimes the plants are 
topped when it reaches the top of the stake. Two or three stems 
training with desired number of shoots are selected and all others are cut 
off. 

11. Varieties. — There are many varieties of tomatoes, but Sutton’s 
Best Of All is the best so far tried on the Farm. 

12 . Nursery. — 8 to 12 ounces of seeds of tomato are sown in seed- 
beds in the month of August and September. 10 to 11 beds of 6 ’ X 3’ 
will give enough seedlings for an acre of land. The seedlings are 
transplanted in October and November after about six weeks in the field 
at a distance of 18” from plant to plant. 

13. Harvesting. — Size is no index of the degree of maturity of 
tomato fruits. There are three definite stages of maturity generally 
recognised, (a) Mature green, (b) Pink (oj Eipe. It all depends upon 
market demands. 

14. Yield.— It may vary from G400 lbs to 8000 lbs per acre. 

Cost of tomato cultivation on the College Farm, Nagpur 


(1) Manuring:— 

Es- A. 

p. 

Es. A. P. 

(a) Cost of 20 C. L. of F. Y. M. @ 1 / 8 /. ... 

30 0 

0 


(b) Spreading charges. 8 women @ /3/- and 




2 men at A5/- 

2 2 

0 

32 2 0 

( 2 ) Preparatory tillage with bullocks and 




iron plough 



6 6 0 

(a) 2 pairs of bullocks (§j / 12 /- per pair 

1 8 

0 


(b) 3 men at /5/" each per day 

0 15 

0 


(c) Depreciation and interest 

0 4 

0 



N- B . — It will take 2 days to plough an acre of six inches deep. 

(3) Harrowing twice, levelling, and clod crushing — 18 0 

(4) 5 Bukherings ... 3 12 0 

(a) One pair of bullocks -/ 12 /- 

(b) One man (g! -/5/- 

(c) Depreciation and interest -/!/- 

(d) Area li acre i. e. /i2/- per acre per day. 

(5) Fertilizers ... 34 44 0 

(a) Ammonium sulphate 150 lbs. @ its. 5/- per Md. 9/8/- 
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(b) Superphosphate 100 lbs. ( 0 . Ks. 4/1/- [)oi' Md. 5/* 

(c) Potassium sulphate 150 lbs. ((>,' Ks. 10/8/- per cwt. 11 / 1 /- 

(d) Spreading charges 4 women per day /1‘2/- 

(e) Top dressing of sodium nitrate 06 lbs. when first fruit 

begins to form @ 8/5/» per cwt 5/- 

(f) Two female coolies to spread sodium nitrate •/(!/- 

( 6 ) Laying out the field into broad ridge method by contract 

Es. 5/- per acre ... 5 0 0 

(7) Cost of seed and the charges for raising the nursery ... ‘21 0 0 

( 8 ) Planting ... 3 1 0 

(a) Uprooting seedlings 2 men (hj -/lO/- 

(b) Selection of seedlings 1 man 

(c) Making holes ‘2 men -/lO/- 

(d) Planting seedlings 8 women 1 /H/- 


Total Es. 3/1/- 

(9) Irrigations ... ‘26 6 0 

(a) The depth from ground level to the water level was 20' 

to 25’, 50 buckets of 11 gallons raising 8,000 gallons 
water per hour were used. By moans of thisl’orsian 
wheel, one will irrigate one aero in alwut IJ days, 
working 8 hours a day. Labour units, 1 pair of 
bullocks •/ 12 /. and 2 men -/lO/-. Hence for 9 irrigations 
the amount comes to Es. 19/4/-. 

(b) Depreciation and interest per acre per annum taking 

8 acres to be managed under one Persian wheel 
costing Es. 210/- is Es. 4/9/6-. 

(c) Depreciation on well, costing Es. 400/- is Es. 2/8/6. 

( 10 ) 3 weedings and mulchings : —12 female coolies (?J/ 3 /-per 

day each time 6 j ‘2 0 

(11) One mau to look after the crop during tlic season, 

proportionate charge .,.*2 0 0 

(12) Land revenue ...5 0 0 

(13) Harvesting ... 5 y 0 


(a) Picking fruits 24 women 4 8 0 

(b) Uprooting stocks 2 men 0 10 0 

(c) Throwing stocks 2 women 0 6 0 


Total cost of cultivation Its..,. 152 2 0 

Amount realised by sale of the crop Es.... 225 0 0 

Net profit Es.... 72 14 0 



fliE DEVELOPMENT OF THE PLOUGH 

By M. a. Eahim, L. Ag. 

The dawn of civilization is closely related with the development of 
the plough. The first step towards civilization was laid when man took 
a crooked stick and began to till the soil. Some of the earliest ploughs 
were drawn by men, but later, as animals were trained for draft and 
burden, animal power was substituted and the plough was enlarged. 

Some of the oldest races have left sculptural records On their 
monuments (3000 B. C.) which illustrate such a plough. Chinese 
historians say that the first plough in China was made in *273? B. 0. The 
first use of metal on a plough is unknown but it is recorded that about 
1100 B. 0. Israelites who were not skilled in the working of iron, “ went 
down to the Philistines to sharpen every man his share and coulter’’. In 
the ‘ Georgies ’ Virgil describes a Eomau plough as being made, up of two 
pieces of wood meeting at an acute angle and plated with iron. 

There was but little improvement in the plough during the middle 
ages. The first people to improve the Homan model were the Dutch 
who found that a more perfect plough was needed to do satisfactory 
work in their soil. The early Dutch plough seems to have most of the 
fundamental ideas of the modern plough in that it was essentially a 
wedge-shaped instrument forced through the soil to loosen it. It was 
provided with a curved breast, beam and two bandies. The Duteh model 
was imported into Yorkshire, England as early as 1730 and served as a 
model for the early English ploughs. Even though the plough was 
improved the farmers for some time remained apathetic towards its use 
due to certain prejudices. In England for example, after experimenting 
with an iron plough the farmers concluded that the iron made the weeds 
grow and in America iron ploughs were supposed to poison the soil and to 
prevent the growth of crops. 

In England the first man to improve the plough was Howard who 
established a factory for manufacturing iron ploughs. James Small of 
Scotland was another man instrumental in the improvement of the plough. 
Small’s plough was designed to turn the furrows smoothly and to operate 
with little draft. * Eobert Eansomes of Ipswitoh in 1785 constructed a 
plough with the share of cast iron. In 1803 Eansomes succeeded in 
chilling his ploughs, making them very hard and durable. Even today 
Eansomes as plough-manufacturers are holding their own. 
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American development.— Aftor the diacovory of Anuiric-a, the l'’i'<(ne.h 
settlers used a plouf'lx in Virginia in tli«j year Tlit! plougli wui; 

made of wood with a point of iron. The Imlloeks wore yoked to the ph'iigli 
by thoir horns. Before the War of Uovolution, the plonglm w<irc miieh 
like the English and Sootoh [douglm. (ionditionH were net favuurahlc to 
the development of niaohinory and tools. 

Among those in America who first gave thought to tiio iinprovemont 
was Thomas Jefferson. While representing the United Status in Ifranoo ho 
wrote, ‘ The awkward figutp of the mould'board leads one to consider 
what ^should bo its form.’ Later ho specified tho shape of the jjlotigh hy 
stating ‘The oflioes of tho mould-hoard are to rccuivo the sod after tho 
share has cut it, to raise, it gradually and to invert it. Tho foro on<l of it 
should be as wide as tho farrow and the length suited to tho constrviction 
of the plough.’ 

Jethro Wood is another zViuerican wIkj as history rolate.s gave tlio 
American plough its proper shape. The mould-hoard was given such a 
shape as to turn tho furrow evenly and to distribute tho wear well. 
Although Wood’s plough was a model for others which followed, lie was 
unrewarded for Ms work and finally died in want. 

The iteel plough.— As farming moved farther, the early suttlors found a 
new problem in the tough sod of Prario ytatos. A spooial plough with a 
very long mould-board was found necessary to roduep friction and to turn 
the sod smoothly . Later, the sod became reduced ap?l it was found that tho 
wooden and the cast-iron ploughs used in, tho, „ eastern portions of tho 
country woidd not scour well. This difficulty led to tho use of stool in 
tho making of the ploughs stool, having the property of taking an oxcollout 
polish permitted the sticky soils to pass over a mould-board made of it 
where other material failed. 

John Lane secured patent in 1863 on soft centre stool which is used 
almost universally at tho present time in the making of tillage tools. The 
soft centre steel which was formed by welding a heavy bar of iron 
between two bars of steel and rolling all down into plates, permitted tho 
steel to be hardened without warping. It is very strong on account of the 
iron centre which will not become brittle. Jolm Deere and William 
Parkin were the next who started manufacturing steel ploughs. John 
13eete are even today the largest manufacturers of ploughs in America. 

It is surprising why the Indian plough has to this day remained the 
same when the Western countries have developed and specializied various 
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types of ploughs suited to different soil conditions. The logical solution 
of this is rather difficult to fathom and it is left to the interested readers to 
have their own conjectures in the matter. 


Extracts 

COTTON BREEDING IN THE CENTRAL PROVINCES AND BERAR 

By D. N. Mehta, 

(Economic Botanist for Cotton, Central Pro/uinoes, Nagpur.) 

Introduction. — Cotton breeding is concerned with the improvement 
of the cotton plant. Its object is the production of better crops, at no 
additional expense to the grower. Men of all times have attempted to 
improve the quality and yield of their cultivated plants. But improve- 
ment in the past has, for the most part, been haphazard, accidental and 
slow. Eecent advance in -genetics, however, has placed plant breeding 
on a sound scientific basis and has added considerably to our knowledge 
of the methods and scope of plant improvement. The plant breeder can 
now proceed with his task of producing new plants better suited to the 
many and varied requirements of agriculture and commerce in a syste- 
matic and orderly manner. There is little doubt that plant breeding is 
destined to play a very important role in the agricultural economy of the 
world. 

It is proposed in this paper to trace the development of the cotton 
plant in the Central Provinces and Berar and to summarize the chief 
improvements which it has been possible to effect by the application of 
modern breeding methods. It may perhaps seem purely academic to 
discuss this subject at a time when the Indian mills are reportad to be 
overstocked with stapled cotton and when, therefore, the grower of the 
improved types sees but little cliance of securing that premium for the 
superior quality of his lint, on which, the extension of area under such 
cottons must ultimately depend. It must be assumed, however, that 
conditions will gradually return to normal and that before long there 
will be within the country a great increase in the demand for cotton of 
better staple and quality. In the great central markets of the world, 
cotton of good grade and staple invariably brings in more than poor, 
coarse cotton, though the differential is variable. It is therefore not 
luumsonable to assume that, in the long run, the profitableness of cotton 
growing in these provinces also will tend to lie in improved cottons of 
superior quality and staple. 
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Hiitorical retrospect.—Tlio cotton producedin tho Central Provinoos 
and Berav is commercially known as “Oomras” cotton, The quantity 
grown annually amounts roughly to one-fifth of India’s total production 
of cotton. How long cotton has been cultivated in those provincos, it is 
difficult to say with any dormitoness. Certain it is, howovor, that at one 
time the common cotton of the whole “ Oomras ’’ tract, was Oossypium 
indicum or bani which under the name of ‘ Ilinganghat ' bani attained 
the reputation of being the finest Indian cotton. Bani produces far and 
away the best lint of any truly Indian cotton. Its staple is strong, silky 
and from 1" to IJ" in length. “ Oomras " to the present day owes its 
value to the percentage of bani that it contains. Today bani has almost 
everywhere bean supplanted by coarser varieties of the “ Negleotum ” 
group. The change was due partly to inherent defects in bani and partly 
to economic causes. Bani was later ripening than, and not so hardy as, 
the cottons which threatened to take its place. The bolls on lipotiiug did 
not open fully at their base and the lint had a tendency to cling to the 
capsule. It was therefore comparatively difificult to get the whole lock 
of cotton out of the boll with one pull, with the result, that it took longer 
to pick than other cottons, while the lint contained small fragments of 
leaf and septum which increased the blow-room loss. The biggest 
drawback, however, was its low ginning percentage which in commercial 
samples rarely exceeded 26. It was in fact, tlris factor more than any 
other, which with the prevailing system of disposal of cotton in the 
“ Oomras ’’ tract, proved to be the death-blow for bani- It was Kivett 
Garnac, in the sixties of the last century, who first drow attention to tho 
foot that ‘ Jari,’ a mixture of cottons of coarse types, supposed to have 
come from East Khandesh, was ousting bani. He mode a serious attempt 
to check the introduction of this jari but economic conditions wore all 
against him and the hundreds of tons of pure bani seed which ho 
distributed did but little to stei^r the tide. The cultivator preferred to 
grow the coarse variety )}eoause it was reared with far more ease, was 
earlier ripening and gave lees trouble in picking. Tire middleman too, 
preferred it, because he saw in its higher ginning percentage an easy 
Source of profit- The authorities were very concerned about the change 
that was taking place and made one more attempt to check its spread by 
the introduction of superior cotton seed of exotic types. The Upland 
Georgian mixture of from 5 to about 20% which is still found in cotton 
fields all over the cotton tract of the province is a relic of their achieve- 
ment in that direction. 

How f«a the inter-mixture of Jari and bani had gone on in the sixties, 
it is impossible to say, tua no elassification of our cottons was attempted 
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till 1906, by which year it was found that Jari had replaced bani every- 
where except in Chanda District and on the borders of the Nizam’s 
Dominions. In Chanda DistHct, over a few thousand acres,' a more or 
less pure bani is still grown as a Yabi crop. The classification carried out 
by the Department of Agriculture in 1906 showed that about 99% of the 
cotton airea in the province as a whole was cropped with Jari, This 
so-called Jari on being classified was found to consist of no less than six 
distinct varieties, namely Gossypium neglectura malvense, Gossypium 
negleotum verum, Gossypium neglectum roseuin, Gossypium neglectum ' 
cutchicum, Gossypiuha indicum and upland Georgian (Gossypiurd 
hirsUtum). Over the greater part of the province, the while flowered ^ 
Gossypium neglectum roseum was found to be dominant. Agricultural 
study of the constituents of the Jari mixture further showed that ' of the 
five indigenous varieteis, Gossypium indicum with its one inch staple 
yielded the lowest amount of lint per acre,’ while Gossypimri neglectum ’ 
roseum with it.s coarse short'staple and high ginning percentage gave the' 
highest outturn. 

As a result of the gradual ousting of bani by Jari, the quality of the . 
“ Oomras " began to deteriorate and vary in proportion of coarse varieties 
in the mixture. To keep the varieties pure, no real inducement was 
offered by the trade as a whole, for the buyer paid no attention whatever 
to staple; what he wanted was clean white bulky cotton. The bani kapas 
raised from the seed given oat , by the Agriculture Department in these 
provinces in 1904-0.5 was reported by the growers to have fetched less in 
the cotton markets than the Jari mixture., There was indication-all over 
the provinces that Jari, for the time . being at least, had coma to ptay. 

The great influence played by high ginning percentage and the fact 
that the highest ginner of all “ iloscum ” was the easiest to grow 
practically decided the next step. It was the separating but, multiplica- 
tion and distribution of pure roseum seed by the Agricultural Department, 
In this way, the whole of Borar' and the Central Provinces to an 
increasing extent became flooded with this cotton. The natural outcome 
of all this has been that the bulk of the. crop now produced in, these 
provinces is of the .shortest and 'coarsest staple possible— capable, of 
spinning no highei; counts than 8’s or lO’s. There is little doubt that for 
a time the extension of roseum added largely to the farming profits of 
the cotton growers. ■ . . > . 

The growing of a coarse cotton requiring but little cultivation, 
though a great temptation for the cultivator, cannot, however, be called 
3 
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sound permanent agriculture on any stable economic basis. It is usually 
accompanied by soil impoverishment and land deterioration is bound to 
bo followed by crop diseases and other inimical oconomio factors. 
This is in fact, what actually did happen in Borar. Tempted by high 
prices which prevailed during and a few years affetr the (Iroat War, 
cotten and still more cotton was grown on the same land without 
rotation or other considerations of rational farming. Continuous cropping 
of the land with cotton, led to the incidence of the wilt disoaso to which 
the common variety, roseum, proved to bo particularly susceptible. The 
disease began to spread with alarming rapidity and to causo a largo loss 
of revenue to the provinces. 

A cotton policy was now, more than over, needed. With a watchful 
eye upon the future, the Agricultural Department was not slow to realiKO 
that if cotton growing in Derar was to bo made a ponnanont huccchs, 
attention must be paid to the finding out of cottons of a superior type. 
The improvement of the race of plants by breeding methods began thus 
to be considered of the utmost importance. This was perhaps a more 
difficult and slow method but it was the best ultimate aim and most 
permanent improvement in agricultural practice. To achieve this obioot, 
the Department in 1922 placed the Government Experimental Farm at 
Akola under the Economic Botanist in order that the work of 
evolving improved and resistant varieties, testing multiplication, cultural 
experiments and other essential investigations might bo correlated and 
carried out under one managoinont. In the same year the Indian Central 
Cotton Committee was formed and laid substantial funds at tho disposal 
of the Agricultural Department for c-onducting Imtanical rosoarch and 
cultural experiments for tho improvement of tho Central Provinces and 
Beror cotton crop. 

Present position.— Tho now organisation for research commonood work 
in 1923. The position at this time was briefly this. More than sixty years 
of promiscuous growing of varieties differing widely in (juality and 
cropping power had brought about a marked deterioration in tho repu- 
tation of the “ Oomras ’’ cotton. As a result of the inter-mixture, tho 
quality of the cotton produced varied from tahsil to tahsil or oven from 
village to: village, lor the Spinner, it was extremely difficult to obtain 
uniform lota of cotton of known staple. The wilt menace was ou the 
increase and was driving many cotton lands out of cultivation. The 
immediate need of the moment was a wilt-resistant (iotton which at tho 
same time yielded well. If quality of staple could be combined with it, 
so much the better; 
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The first few years were of necessity spent in obtaining pure strains 
of the various types of Indian cotton and in making a systematic botanical 
survey of the cottons met with in the provinces. The latter revealed 
that the existing crop consisted of a mitx.turo of types of great variability 
to almost every visible character , such as length of staple, percentage of 
lint to seed, uniformity of fibre upon the individual seed, strength of fibre, 
size of boll, earliness of maturity and resistance to wilt disease etc. ■ A 
mixed population of plant showing such wide variations offered great scope 
for selection. Desirable combinations might, with advantage, be sought 
in the existing crop. While, therefore, hybridisation and acclimatisation 
were not excluded from the programme of investigations, it was decided 
to concentrate on the plant-to-row method of cotton breeding for sure and 
comparatively rapid progress in the obtaining of suitable types. 

The work of crop improvement is necessarily slow in the production 
of results, because of the many years involved in the selection, fixation 
and testing of suitable or superior new types. Several years of critical 
tests are required before it can lie safely said that a now strain, no matter 
how promising, is really better than those already grown. But the period 
from 1923—1936 has been one of uninterrupted progress and marked 
advance in the matter of production, development and introduction of 
new, improved and wilt-resistant varieties of medium stapled cotton 
which, admirably meet the present-day requirements of the spinner and 
are at the same time profitable for the cultivator to grow. It is not 
claimed that in them a complete solution of the cotton problems of these 
provinces has been found. But the first step in the right direction has 
been taken. Further improvement will follow in its train. 

It was along the lines indicated above that the work proceeded. The 
existing crop was classified and unit species separated, iiigid selection 
and testing followed. Of the common acclimatised ‘■'ueglectum” types of 
cotton, it was previously supposed that it was only in certain strains of 
G. n. roalvense that any degree of resistance to wilt existed. 'G. n. verum, 
though the best neglectnm type with regard to lint quality bad, up to 
this time, been ruled out as a desirable cotton on account of its great 
liability to wilt disease attack. Careful examination of the neglectnm 
cotton types, however, indicated that the most likely type combining a 
maximum of desirable characters might possibly be obtained from G. n. 
verum. No work seemed ever to have bfeen done upon the type to try 
and improve it. Strains were selected and examined but at first they all 
showed a very high susceptibility to wilt disease. After considerable 
selection and trial, however, strains of G. n. verum were found showing a 
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resistance to wilt. It is intcrostin^^ to remark that at the same time thin 
resistance to wilt was being found hapliazanl as it wore in certain verums 
hybridisation experiments planiuHl originally witb no idea at all of wilt 
resistance gave a duo as to what Bosistance to wilt iti veriuu cotton and 
probably in any uogloctum cotton was duo. Tlio uogUsetum cottons have 
for long been suspected to ho a group of hybrid origin. Jlybridisatiou 
experiments conduotod hero showed that ti. n. vorum could bo dorivcul by 
crossing G. arboroum witli Ct. u. ruse.um ; G. arborcum with G. indicum 
and G. indiouin with G. cornuum. The (i. n. vorum obtained by method 
3, although indistinguishable to tlio ordinary oyo, from the G, n, veruiu 
of methods 1 and 2, yet diUors from the latter in being considerably 
resistiint to wilt disease. This resistance to Borar wilt disease and its 
inheritance in ncglectmju cottons at all ovonfs seems to bo always due to 
the presence of cernuum ancestry. This ancestry can, so far as wo have 
seen, be recognised in narrow cottons by the character of tlio middle lobe 
of the leaf. The fact of the two borders to the loaf lobe being slightly 
doubly convex so that the middle of the lobo expands somowliitt instead 
of the lobo.being an isosceles triangle as in othoi; narrow loafo<l typos 
indicate cornuum blood and wilt resistance. 8omotinu).s the drooping 
character of the G. cornuum branches is to some degree brought over 
•with the other verum characlers; this also is an indication of wilt- 
resistance. By comparing tlio verum selections with typos derived by 
known methods, it was possible, in some cases, to assign them a certain 
method of origin. 

Attention was now concentrated on liici resiutant material of G. n. 
verum. By tlie selection of individual plants possessing doairaVilo 
characters, the degree in which each was able to transmit its desirable 
characters was doterminod. Further testing, while increasing separately 
the product of the best rows, dotenuined which strain was likely to be 
of the greatest oomnaercial value. Six years of patiout o.xporimcntation 
were necessary before the first variety whs thought worthy of goncial 
distribution. This was verum 2(52. Being a pure line'sclectiou for •v^ilt 
resi'stlance, it fulfilled the immediate requirement of the ‘time and was a 
considerable improvement over roseum. With a ginning percentage of 
32 and capacity to spin 20's to 22’s highest standard warp counts, it gave 
lint yield Which on wilted land was unquestionably higher than that of 
roseum. Even on non-wilted land the premium it obtained more than 
compensated for its slightly lower yield and • ginning percentage as 
compared with Jati. In 1929, it was grown over an area of 3,000 acres ; 
in the following seasons, the acreage was 33,000, 1,50,000) 1,(54,800, 
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83j591, 89,560 and 96,000 acres respectively. Experience, however proved 
this cotton to be susceptible to variations in climatic conditions which 
rendered estimation of its cropping power a difficult matter owing to wide 
fluctuation in yield from year to year. 

Something more was needed. A cotton that would supplement verum 
262 in areas of heavier rainfall to the east of Berar and in the Central 
Provinces where the duration of the monsoon is comparatively long. In 
the meantime, the work of breeding new strains was being patiently 
carried forward on a gradually expanding scale. Further search in the 
original resistant material of G. n. verum had provided a wide range of 
new combinations. While the desirability of finding Oind perfecting a 
single all-round type for the entire cotton tract, as being the soundest 
policy both from the agricultural and commercial point of view was at 
no time lost sight of, all suitable combinations wherever met were 
isolated and worked up. One, of these, now known as late verum, 
answered the immediate requirements, was multiplied and distributed.^ 
Superior to verum 262 in quality and capable of spinning 31’s highest 
standard warp counts, it soon became popular in tracts for which it was 
developed and has been obtaining a premium of Es. 10/- per khandi over 
verum 262. 

Another useful strain, No. 438, a pure line selection from G. n. verum, 
followed in rapid succession and has proved valuable for lighter descrip- 
tions of soil. While progress of these strains was carefully watched in 
the field, investigations were continued for the finding out of a strain of 
cotton which would serve as a good all round type. By the end of 1932, 
the fixing of such a type became possible and led to the development and 
multiplication of V, 434, the chief merit of which lies in its adaptability 
to varying conditions of soil and climate. It is a strain which possesses, 
in addition to wilt-resistant qualities, drbugbt-resistanoe, prolific flowering 
capacity, quickness in forming buds and setting fruit, comparative 
freedom from shedding and excellent lint characters and good ginning 
percentage. Its staple is strong, silky and nearly one inch in length. It 
has been adjudged suitable for spinning 32’8 to 37’s highest standard warp 
counts — no mean advance over the 8's of roseum and 20’s of verum 262 
In ginning percentage it rivals with verum 262 and the handsome* 
premium which it commands for the superior .quality of its lint, more 
than compensates for its lower ginning percentage as compared with Jari. 
The Empress Mills, Nagpur, which tested this cotton along ..with other 
growths under identical conditions found that it gave almost the same 
tension as “ Bhensa” cotton, while the blow-room loss was even less. V, 
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434 is the best all-round typo available at i)ro8ont and judf'ing by its rapidly 
increasing popularity and demand Cor seed all over the provincoH, it should 
in the course of the next few years have considerable areas under it. 

Another aspect of the work has been an examination of tlie 
possibilities of buri (acclimatiaed G. hirsutumj cotton in tho Central 
Provinces and Berar. An area of 60,000 acres in and around Burhanpur 
in the Nimar District appears to bo peculiarly suitod to this cotton. Iluri 
yields well in years of ample rainfall especially, and does not sufTor from 
wilt disease. In the cultivators’ fields, it is generally met with as an 
admixture in varying proportions and no doubt improves tho general 
quality of the lint. The lint however, is weak. Systematic work was 
therefore undertaken to see if it wore possible to got a strain that showed 
any inheritable consistency in its lint strength. Various strains wore 
selucted initially with lint strength as one of their desirable characters 
‘'«ncf they were selfed and thus carried through suocoodlng generations. 
As tlte work progressed, it showed conclusively that tho variation in lint 
strength from year to year was caused by varying onvironinoiital 
conditions. No unifrom improvement in tho lint strength could bo 
obtained with local environment. It was therefore decided to restrict 
work to the improvement of its staple and yield. Intensive selection by 
the plant-to-row method of cotton breeding was resorted to and is still 
being carried on. As a result of this work throe improved strains, via, 
Buri Ak. Special, B. 107 and B. 84, have boon dovolopod, of which the 
first two have shown excellent performance and have been taken up 
wherever buri is grown. In years of heavy rainfall, these strains have 
yielded as much as 1,000 lbs. of kapas at the Akolu Barm. Their ginning 
percentage is 28 and 29 respectively. 

Since the receipt of grants from the Indian Central Cotton Oommitteo, 
a good deal of hybridisation work has also been carried out. This work 
was somewhat handicapped at first owing to the lack of pure typos. The 
chief aims in this work have been to investigate the possibility of 
hybridisation itself producing either as hybrids or mutants— new forms 
of value and seCoU^y, to study the inheritance of independently behaving 
characters. This work has largely been pf academic interest except the 
hybrids with G. indicum and G. cernuum-some fixed strains of which 
appear promising and ate being multiplied up for field-scale tests. 
An intraesting point in connection with this cross is that considerable 
quantities of it, Whole fields and areas of it at times, are to be found 
growing in the 0. P. No. 1 region and that it is priaed for its superior lint 
ahfi Wilt-resistant properties. 
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The old bani cotton, indicum) too, has not been neglected. This 
has offeired a vast scope for improvement in all directions. But the 
biggest drawback has been its low ginning percentage. Here we have to 
contend with the fact that with our Indian cottons as ginning percentage 
increases the staple gets shorter. Nevertheless, two new strains have been 
developed, viz., bani 306 and E. B. 31, which are capable of spinning up 
to 50*8 and yield up to SOO lbs. of seed cotton per acre. Their ginning 
percentage is about 27. To these have been added two new strains B 790. 
and B. 773 which have this year been grown on an acre scale and are a 
deOnite improvement on the two previous types. The department will 
thus be ready with suitable forms when the time comes for the cultivation 
of bani to be taken up once again. It is realized, however, that until 
direct contact between the grow er and the spinner can be established, 
until, in fact, the quality of cotton and not the ginning outturn becomes 
the basis of valuation, there is little chance of extension of area under 
such superior cottons. 

This account will not be complete without a brief reference to the 
Chanda Jari cotton, a fairly pure cold weather crop of G. indicum. At the 
time of high cotton prices the area under this crop was about 20,000 acres 
* and it was considered by some that there were possibilities of expansion. 
The crop was therefore examined with a view to improving it. The first 
thing required was the eradication of a dirty or tinged strain that was 
found universally in the crop. A study was therefore made to discover 
the method of inheritance of this dirty character in Chanda jari and at the 
same time to test the inheritance of Ichdki colour in other cottons. Our 
experiments have shown that colour from all gradations from merely tinged 
lint to markedly drab or lihahi linted forms behaves as a complemen* 
tary character with whiteness on straight-forward Mendelian lines. The 
tinged or Hhaki form is dominant andthe whiteness is recessive. The hete- 
rozygous form is intermediate in colour and in the case of a tinged form only 
(like that of Chanda jari) may be of so slight a nature as easily to pass for 
white to again throw the fully tinged form next year. A pure white good 
yielding strain has now been isolated and fixed and is being given out for 
trial and multiplication. The possibility of extension of the Chanda jari 
crop has also been looked into and it is doubtful in the extreme if it be very 
great. The present yield of Chanda jari is about 2000 bales and there 
does not seem much likelihood of this crop assuming great importance by 
itself. All that can be hoped for, is the substitution of the tinged lint 
types by the white-linted strain isolated here. 

Conclusions.— In conclusion, it is hardly necessary to emphasize that in 
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no cotton producing area can the croji be improved and that impi’ovomenfc 
maintained without a wide-spread rocognitinn of the principles of plant" 
breeding and the practical application of those principles. I’liint breediUg 
alone, however, will not solve the entire cottt)n problem of the pr<>vince. 
The progress of our improved strains has boon undoubtedly griovdusly 
retarded by a pernicious practice of buying cotton as kapm and paying 
attention solely to ginning outturn. Under sucli a system, no cotton of a 
superior type is going from birth to stand on its own logs without atten- 
tion. In other words, improvement in the staple by breeding and selection 
must go hand in hand with improvement in the conditions under which 
cotton is marketed. The cultivator, too, must realize that to be successful 
in cotton growing, be should begin with pure pedigree seed and should 
frequently renew it from the breeding source to prevent natural deteriora- 
tion and accidental mixing. By the production of a quantity of selfed 
seed at the Akola Farm each year, and its planned distribution in the 
following two years, facilities are provided Ijy the Agriculture Department 
for renewal of seed. But while much work has boon done in recent years 
on cotton research in those provinces and while many cultivators in Borar 
do in fact appreciate the superior qualities of the well-bred cottons, thorn 
is still a lamentable ignorance on the part of the majority of growers, of 
many of the essentials underlying the production of cotton of the highest 
net money value. There will perhaps always ho a demand for cotton of 
any kind but it is now becoming increasingly evident that eompotition, 
stimulation to higher prices will in future lies witli cottons of a liner typo. 
There is no good reason why staple cotton cannot ho snlistitutod for 
coarse cotton over the greater part of the tiotton growing areas of these 
provinces, Yarieties exist today whieli are as early and nearly as 
productive as any varieties of short cotton and which are at tliosame time 
adapted to every kind of soil and climate existing in the cotton tract. In 
V. 434, the Agriculture Department has an excellent all round type to 
offer to the cultivator, while for certain special areas, there are other 
strains of equal merit to meet those special requirements, Tlie ideal for 
which the Berat cultivator should strive for cotton production should ho a 
cotton that would spin higher counts than 20’s --(Indian Central Oatton 
Committee Paper No^ 7), 
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Major A. McD. Livingstone, Agricultural Adviser to the Govern^ 
ment of India, read a paper on agricultural marketing in India at the 
Eoyal Society of Arts, Indian Section. Sir David B. Meek, Indian Trade 
Commissioner, presided. 

All the marketing work now going on in India owes its origin to the 
Eoyal Commission on Agriculture (1928) and we are particularly fortunate 
that the Chairman of that Commission is now our Viceroy. , 

The Commission held that the prosperity of the cultivator and his 
progress in agricultural efiSciency depended upon sound marketing and 
recommended that provincial governments should appoint a whole-time 
senior officer to investigate marketing conditions. The Commission was 
satisfied that any expenditure incurred in this direction would be amply 
repaid. 

The first stage of the work consisted of planning a series of marketing 
surveys in respect of several of the main commodities. In the first year 
surveys were undertaken on wheat, rice, linseed, tobacco, fruits, cattle, 
eggs and milk. Other commodities such as hides and skins and coffee 
were added later, apart from special surveys being carried out on co- 
operative marketing and markets and fairs. 

Grading and standardisation.-— The preliminary surveys and the 
examination of the samples showed that the selling of mixed produce of 
doubtful quality is a common practice and that adulteration is rampant 
and seems capable of being practised in connection with nearly every 
commodity. This not only makes the collection and comparison of prices 
difficult, but involves unnecessary expense in the handling and transport 
of worthless goods. Eeturns to producers are also thereby reduced on 
account of the higher labour costs in cleaning and sorting the produce at 
later stages. It was therefore decided to tackle the problem in two main 
directions, one by the establishment of statutory grades for produce such 
as eggs, fruit, etc., which are capable of being physically sorted out into 
different grades at the producing end. In respect of the main staples, 
such as cereals and oilseeds it was, however, decided to approach the 
question by arriving at standard contract terms through negotiations with 
trade associations and for the establishment, if need be, of associations for 
this purpose where none existed. 

To give effect to the policy of establishing statutory grades for certain 
products the Agricultural Produce (Grading and Marketing) Act was passed 
A 
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early in 1937, under which powers wore taken to proscribe grade designa- 
tions and specifications of quality in respect of certain articles included in 
the schedule to the Act. These were, in the first instance, eggs, fruit 
tobacco, hides, skins, dairy produce, and more recently proposals have 
been put forward to enlarge tlxo soliodulo by the inclusion of wheat, ata 
(wheat flourj, edible oils, fnxit products, rice, and cotton of distinct 
botanical varieties. 

Rules were drawn up for the grading and marketing of all kinds of 
produce included in tho schedule, and under the general rules of the Act, 
the Agricultural Marketing Adviser is empowered to authorise approved 
persons to grade and mark the products subject to certain conditions of 
control. Marks in the forma of labels, discs, etc., have so far been issued 
by him to the packers free of charge. 

Grading Stations 

Efforts to secure better returns.-- In order to ensure that tlie rules and 
grade specifications would be of a practical character, arrangements were 
made for establishing and running experimental grading and packing, 
stations. These were launched also with the object of testing the market 
for graded produce and to see whether or not producers could, in this way, 
secure better returns. 

Altogether eight or nine grading stations have been started in each 
case for eggs, fruit and also for gheo. There ate four grading stations for 
hides and three experimental centres for ata. During 1933 another 
twenty or twenty-five will bo started in Provinces and States with tho 
help of the central marketing staff, apart from otliers which may be 
commenced by private concerns under certificates of authorisation. 

Although some of these grading stations have been running for a 
comparatively short time produce valued at over 10 lakhs of rupees has 
already been graded and marked in accordance with the Act. It is very 
satisfactory to be able to record tho fact that in most oases these grading 
stations were able to secure a premium of from 5 to 15 per cent, more 
for graded over ungraded produce and the balance in favour of the graded 
has been over 50 per cent in the case of certain kinds of Kashmir apples. 

Costs of distribution. — The grower apparently gets at most nine annas 
of the rupee paid by the final buyer in the case of cereals and oilseeds. 
The grower of cigarette tobacco gets only about 44 per cent of the United 
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Kingdom price. In the case of eggs and fruit the producer gets anything 
from about 20 per cent to 60 per cent- of the consumer’s rupee. The 
difference between the producers’ and consumer’s prices represents the 
total cost of distribution, including wastage, charges for freight, packing, 
etc. The nature and magnitude of the problem varies with the particular 
product concerned, but a detailed examination shows that there is ample 
scope for a reduction in the price margin between the producer and the 
consumer in almost every case. To reduce this margin, therefore, seems 
to be the most promising way of securing better prices for Indian 
producers in the immediate future. 

Market charges. — As a rule these charges are very numerous. In some 
cases the producer has to pay no less than 13 or 14 charges on his produce 
when he goes to sell it in the market. Apart from octroi and the 
arhatiyas’ commission and also various kinds of charges he has to pay 
something to the dalal (broker), to the weighman, etc. The total 
amount of these charges varies and in some cases is as high as 1.5 per 
cent of the producers’ price. It is not surprising to find that a largo 
number of growers rather than face these numerous charges in the market 
prefer to dispose of their produce to the local baniya. 

The establishment of properly regulated markets under statutory 
control has led to a reduction in the market charges, sometimes by 50 
percent in the Central Provinces, Bombay, Hyderabad State and 
Madras. The Market Acts in most cases, however, refer only to the 
establishment of one type of regulated market, say for cotton, so that 
there is a need for extending their operation in order to cover other types 
of produce. 

Adulteration. — Other factors in regard to price risk which, if they do 
not tend to enhance the price spread between producer and consumer do 
certainly lead to the lowering of producers’ prices are adulteration and 
unfair competition. There is in fact not much difference between these 
two. The analyses of samples which have been carried out show that 
about 50 or 60 per cent of the ghee is adulterated. This causes 
consumers to lose confidence altogether and so convinced are they of the 
widespread nature of the adulteration that they are not prepared to pay 
for any product a price higher than what they have to give for the 
competing synthetic or adulterated product. One point of importance is 
that the sale of the adulterated product deprives the producer of the 
genuine article of his market. In Bombay, for example, about ten years 
ago the consumption of pure ghee was about 2,000 tins per day, but now- 
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adays the amount of purej^hoo iinportod into Bombay City is only about 
300 tins per day, although the population is incrciasiiig. 


Work b Provinces and States 

Ministers’ interest, — It can bo claiinotl, I hope that altbotigli this 
agricultural marketing work was only rocontly started in India it has 
made good progress and the Ministers of the now autonomous provincial 
governments are taking a really serious interest in its further development 
on practical lines. 

Starting with the Norlh-West H’rontior Province, by next year it is 
probable that almost all the largo exports of eggs will be properly graded 
and marked. Dovolopmonts for the improved marketing of fruits such 
as peaches and plums are also under consideration. 

In the Punjab apart from introducing a Markets Act for the control 
of markets and market charges, as already referred to, the local govern- 
ment is undertaking rural reconstruction work in one tahsil in each 
district and in each case some definite form of improved marketing will 
be incorporated in the local schemes. 

The United Provinces also have in hand proposals for the control of 
markets and through their fruit development board they have already 
established a system of approved distributors who aro bonded to tho 
government for the sale of producers’ produce by auction on a fixed 
commission basis. Most of tho ghee grading stations have boon establish- 
ed in this province, which is also active in tho grading of hides. 

Regulated matkett.“In Bengal apart from grading stations for (sggs 
and hides, the marketing staff is co-operating in tho ostablislnuont of 
regulated markets for jute and in preparing proposals for the control of 
markets generally. 

Assam and Sikkim have been working on tho grading and packing of 
fruits. 

In btadras, which is the im))ortant centre for the production and 
export of high-grade cigarette tobacco, tho government has under 
consideration proposals for regulating the tobacco markets and maintain- 
ing the standard of quality. The Indian Tobacco Association was 
established with its headquarters at Guntur and its members exported in 
its first year 79,000 lb. of Agmark tobacco, i. e,, graded in accordance with 
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the Agricultural Producing (Grading and Marketing) Act, and this year 
expects to send about 375,000 lb. 

Work has been done also in the way of establishing co-operative 
societies and a provincial marketing board for the disposal of producers’ 
produce. 

The Central Provinces have been doing a good deal in the grading of 
oranges ; and Bombay, too, where steps are also being takeu to improve 
the system of market news and linking marketing developments with 
rural reconstruction. 

Activity in States. — The States are quite as active as the Provinces. 
In Mysore, for example, where the cultivation of cigarettee tobacco has 
rapidly extended, steps are being contemplated to control quality through 
the licensing of flue curing barns. 

Further south in Cochin and Travancore, which previously had a 
large export trade in eggs with Ceylon, steps are being taken to try and 
develop an export trade in fresh eggs to other countries and also to 
establishing a factory for the preparation of liquid and frozen eggs, and 
for ensuring the rapid collection and despatch of eggs to such a factory 
through grading and packing stations. 

In Kashmir, which is a large and important supplier of apples, the 
grading and packing of apples in accordance with the statutory standards 
is being rapidly expanded. 

In Patiala State a good deal is being done to improve the marketing 
of cattle. 

Throughout the length and breadth of India the marketing officers are 
imbued with one idea, namely, to improve the prices obtained by producers 
in the villages. I hope that these few notes will indicate that their ideas 
are beginning to take practical shape and are likely to result in the fulfil- 
ment of their wish. 

IMPROVING INDIA’S AGRICULTURE 

That as a result of the activities of the Imperial Agricultural Research 
Institute there has been a tangible increase in the agricultural income of 
the farmer, and that even on a fraction of its work the Institute has paid 
in one year more than what has been spent on it in 31 years is the claim 
made in an illustrated pamphlet just published on the Imperial 
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Agricultural Bosoarch Institute in which details are given in pnpular 
language of the activities of the Institute. 

Against a debit of nearly Jis. ‘28ii lakhs which is the sutn spent by 
the Government of India on the Institute in ill years botweeii lUtl-Vd ami 
1930-7 the pamplilot records a credit of about 14s, laklis, wliich is 
estimated to be the increase in the agricultural income of the country in 
one year (1934-35) from the work of the Institute. 

Even if only two of such improved crops, namely, sugarcane and 
wheat ate considered, statistics show that the area under improved 
varieties of sugarcane increased from 75,334 acres in to 2, -Mr), 719 

acres in 1934-35, 

In 1933-84 an area of 8,419,000 acres yielded .54,472,000 tons of iianc 
giving an all-India average of 15.9 tons of cane to the acre or an increase 
in yield of nearly 50 per cent, in 10 years. If the all-India average 
increase in yield is put even at 10 per cent, the increase in 19!14-3r) alone 
works out at 2,690,290 tons of cane which at 0-5-0 per maund gives a 
value of over Bs. 2^ crores. This is the calculated increase in the 
agricultural income in the year 1934-35 to the credit of the improved 
Coimbatore sugarcane alone. 

Again the acreage under improved Pusa wheats has boon steadily 
increasing. In 1934-35 the area under improved wlieats was 0,489,684 
acres or approximately a fifth of the total area under wheat. The all-India 
average yield for wheat is 7.6 maunds to the acre. Wlnilo on well managed 
farms and estates an increase of two maunds per aero over the older 
varieties can be obtained from the use of I’usa wheats, oven if for 
purposes of calculation for the entire area under improved wheats an 
increase of only one maund is taken, the increase in agricultural income 
works out at Bs. 8 per maund to about Bs. 2 crores. 

Thus it is that from its work on two crops alone, which represent 
only a fraction of the Institute’s activities, the additional agricultural 
income to India in one year was about Bs. 4 crores. 

Sumying the soil.— Another line of investigation pursued at the 
Institute has been survey of soils. The need for investigation of soil 
and fertiliser problems was early recognised. To this end several soils 
in different parts of the country were examined. 

< One of the most valuable and practical results of the study of soil 
fertility in the Institute is the realisation that by judicious soil and crop 



iMPEOviNa India’s agmotjltobb 


79 


management within the means of the poorest farmer, enough nitrogen 
contained in the air can in the case of certain crops, be put in the soil 
without buying nitrogenous manures. It should be possible, says the 
pamphlet, to coax the organisms m the soil to put even as small a 
quantity as 20 pounds of nitrogen, while under rigorous experimental 
conditions as much as 360 pounds could be obtained, — and that means a 
saving of Es. 8 per acre and an increased crop. 

An important and new aspect of recent research at the Institute 
relates to the influence of fertiliser and manurial treatment on the meta- 
bolism and development of plant. It has been found that though the 
proximate composition of grain and seed may not be visibly altered by 
cultivation and manuring the uhimate groupings of the final products and 
their nutritive value appear to vary with the nutrition given to the crop 
and that intensive cultivation and cropping leads to soil and crop 
deterioration unless what is taken out of the land is restored to it. 

FightinK crop diseases. — Another subject of study at the Institute has 
been the diseases and pests of crops. The value of crops lost on account 
of insect pest and diseases, it is estimated, runs into millions of rupees. 
The Institute has built up a valuable collection of insects and fungi from 
all parts of India and maintains complete records of their occurrence, 
life-history, food-plants and the nature and extent of damage which they 
do to various crops. The collection and the records constitute a most 
valuable source of knowledge for devising methods for the control of 
pests and diseases of crops. 

Side by side, steps have been taken to bring about a steady improve- 
ment of Indian cattle. The importance of this subject was recognised 
from the beginning and continuous attention has been paid to it. 
Today there is at the Institute the pedigree Sahiwal herd which is 
recognised as one of the finest milch herds in India, and its stock is in 
great demand. 

The herd has been gradually selected up from home-bred stock with 
fresh blood from occasional outside purchases. The average milk yield 
per cow per day throughout the milch herd has risen from 5 lb. in 1914 
to 24 lb., in August, 1937. A considerable number of these animals are 
giving over 30 lb. of milk per day and a few have attained the level of 
40 and 50 lb. a day. 

The Institute has all along been giving attention to the problem of 
reducing loss through farm wastes and has developed several simple 
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processes and devices within the capacity of the farmer. Simple methods 
have been evolved for the conversion of farm wastes and crop residues 
into good manures, for the utilisation of bones as manure without tlio 
use of expensive machinery, for tlio prcHorvation of potato and other 
vegetables and for producing lino aroma butler and oroam. 

Experiments have been also in progress for some tinio to improve 
the method of gur manufacture, and a simple and oHicient motliod for the 
manufacture of clean gur has been developed which has attracted wide 
attention. 

Silk worm rearing, cultivation of lac and pure honey wore other 
subjects on wliioh also useful contributions helpful to the peasant have 
been made ns a result of studies undertaken.-- (7'nar.? of India), 


RESEARCH IN POTATO SEEDS 

It is understood that the Govormnont of Bombay have instructed 
the Agricultural Department to undertake immediate research work to 
see that preservable potato seeds are produced in the province. 

This is necessitated by the fact that nearly Its. 9,00,000 of potatoes 
are stated to be imported from Italy annually, as the potato seed produced 
in the province cannot be preserved for more than three or four crops. 
It is gathered that it is cheaper to get Italian potatoes than to got Indian 
potatoes from other provinces in India. — (Timas of India). 


FRUIT PRODUCTION IN MADRAS 

The Marketing Section has completed the surveys of the following 
fruits, namely, plantains, grapes, pineapples, apples, pears, oranges, limes, 
other citrus fruits, and mangoes. Some of the salient features in the 
marketing of these fruits are presented in this note. 

# 

Among the several provinces in India, Madras easily leads in fruit 
production, the area under these fruits during 1936-87 being as follows: ~ 
Mangoea 244,945 acres, plantains 132,777 acres, oranges 18,0(X) acres, 
limes 8,500 acres, pineapples 380 acres, grapes 250 acres and pears 500 
acres. The marketable production, exports, imports and nett available 
supply are given below i->- 
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(Figures in 000 railway maunds.)- 



Marketable 

production. 

Imports, 

Exports. 

Nett supply. 

Mangoes 

20,000 



19,600 

Oranges 

447 

134 

20 

561 

Plantains 

33,291 

... 

206 

33,085 

(as bunches) 

Limes 

1,215 

5 

117 

1,103 

Pineapples 

45 

4 

• •• 

49 

Grapes 

18 

7 

1 

24 

Apples 

... 

13 

• • • 

13 

Pears 

215 


9 

206 


Mangoes. — Madras Presidency exports annually about 400,000 railway 
maunds of mangoes, the chief importing provinces during 1936-37 being 
Central Provinces (83,000 maunds), Bombay (55,000 maunds), Punjab 
(52,000 maunds), Hyderabad (51,000 maunds), Bengal 41,000), North West 
Frontier Province (22,000 maunds), Bihar and Orissa (32,000 maunds), 
Burma (26,000 maunds), Delhi (19,000 maunds), Indore (8,000 maunds) 
and Sind (8,000 maunds). 

The largest exporting districts are Vizagapatam, East Godavari, 
Cuddapah, Ghittoor, North Arcot and Malabar. Except in the case of 
Malabar which has the advantage of an earlier crop in February-March, 
mangoes of all producing centres of the Madras Presidency compete in 
local and North Indian city markets, with results disastrous to exporters 
in a short producing season. There have been instances when even the 
railway freight and incidental charges have not been recovered. There 
is, therefore, need for restricting the extension of mango cultivation of 
the main crop, and limiting the plantings to choice varieties and to 
off-season bearers, as in Tinnevelly and parts of Coimbatore, Taajore and 
Circars. Expansion of export markets offers one way out of the difficulty, 
and there appears scope for foreign trade especially as the mango crop is, 
cultivated very little out of India except in Mexico, Peru and Egypt. 
For the above purpose, cold storage methods with choice fruits are 
essential. In the already existing trade to North India, regulatioi^ of 
exports by a properly controlled system of producers’ organisations, as is 
being done in America, is a useful step. The Marketing Section has 
recently organised Fruit Growers’ Associations in Vizianagaram, Koduru 
(Cuddapah District) and Puttur (Chittoor District) to help esport trade. 
The utilisation of the mango and other crops in the preservation industry 
will be dealt with in a later section. 

5 
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Plantains.— The plantain crop is next in importance in export trade. 
The quantity exported during 1036-37 being 206,000 railway maun da 
distributed among other provinces as follows : 

Mysore State (90,000 matinds), Bihar and Orissa {lO.OOO maunds), 
Nizam’s State (40,000 maunds), Delhi (11,000 maunds), Oontral Drovincos 
(11,000 maunds), Bengal (6,000 maunds) and Punjal) (3,000 maunds), from 
the Oauvery and Godavari areas. Exports to Mysore State have declined 
from 130,000 railway maunds in 1934-36 to 90,000 railway maunds during 
1936-37, mainly due to increased cultivation in the state. The trade 
from the Godavari area has moved to places like Delhi and Lahore, due 
to special reduced rates, recently given by the railways, on the recom- 
mendations of the Agricultural Department. Tlie plantain crop offers 
more risk in export trade than many other fruits. For trade to such a 
place as Delhi, the railway freight per wagon is about Bs. 800 cost of 
fruits Bs. 600 aud incidental charges about Bs 300 or a total of Xis. 1,700 
invested on every wagon. The difficulties in export to North India 
are greater from the Oauvery area, where the railway freight is Bs. 400 
more per wagon. The city of Madras consumes annually about 
260,000 railway maunds of Poovan and Kasthali varieties from the 
Oauvery area, 60,000 railway maunds of Mauritius or green plantains 
from South Arcot and about 80,000 railway maunds of bill plantains from 
the Madura bills. Other markets for hill plantains are mainly in Madura 
and nearby districts, and the prospects of export trade to North India 
appear remote. Although Malabar is a largo producer of plaintains. It is 
still a nett importer. 

In world trade, the importing countries for plantains are the United 
States, France and United Kingdom, the chief exporting countries being 
Jamaica, Mexico, Panama and Gautemala. The variety exported is 
mainly Mauritius under cold storage. In our country, besides reduced 
rates to North India, for long distance traffic, wooden wagons with 
ventilators have been arranged for plantains by the Marketing Section, 
and the extension of such facilities is under consideration. 

Gitm fruits.— The area under citrus fruits in the Presidency has 
increased from 10,000 acres in 1931-32 to about 22,000 acres at present. 
Still our Presidency is a large importer of oranges,' mainly from Central 
Provinces of Santara variety (74,000 maunds) and of Ooorg oranges 
(60,000 maunds). There is, therefore, scope for increased cultivation both 
on account of increasing demand and increasing imports. About 66 per 
pent of the orange gardens in the province are yet td bear fully. The 
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estimated Madras production by varieties is Sathgudi (96,000 maunds), 
Batavian (99,000 maunds), Sour oranges (130,000 maunds), other types 
(139,000 maunds On the side of marketing of oranges, a Fruit Growers’ 
Association was started recently at Eoduru in the Ouddapah District, and 
sold about Bs. 23,000 worth of Sathgudi oranges last season in Madras 
city which consumes annually over a lakh of maunds of oranges, com- 
prising Santara (52,000 railway maunds), Sathgudi (33,000 maunds) and 
Batavian and Eamala (18,000 maunds). 

The lime crop also figures prominently in export and about 117,000 
railway maunds of the fruits were exported during 1936-37. 80 per cent 
of which was to Calcutta and the rest to Travancore and Burma. Due 
to large production, restriction of cultivation at any rate in the larger 
producing areas is indicated. The consumption of Madras city is annual- 
ly 32,000 railway maunds of limes. Eecently a Lime Growers’ 
Association has been started at Palakol to help in export trade. 


Other Fruits 

Grapes. — The area under grapes in our province is small and the 
production of 18,000 railway maunds is mainly of sour grapes from 
Eodaikanal and Erishnagiri. Consumption is mostly local as in Madras 
city and Madura and a very small quantity (900 maunds) is exported to 
North India from Erishnagiri. The grape season February. May has the 
advantage of production when Northern India supplies are scarce but the 
main line of improvement is the evolution and acclimatisation of choice 
types akin to those from Ohaman and foreign countries. A Grape 
Growers' Association has been started in the Madura District and exports 
to places in Madras and outside are in full swing. In the first one month 
of the starting of the Society nearly 7,000 baskets (1 basket =25 pounds) 
of grapes have been marketed in Madras and mofussil centres of the 
Presidency. International trade in grapes is of the order of 2.42 lakhs 
of tons annually and the large exporting countries are Spain, Italy, 
United States of America and South Africa. 

Pineapples.— Pineapples are grown in Malabar and Vizagapatam 
Districts and production is reaching a surplus stage, and comprised Eew 
(22,000 maunds). Mauritius (5,000 maunds) and local types (17,000 maunds). 
The wholesale prices range about nine pies per pound in local markets, 
and from nine pies to one anna per pound in city markets as Madras. 
Imports are made from the Travancore State. 
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Apples.— The apple is pre-eminently an imported crop confined to 
cities and the quantities imported are small compared to our vast supply 
of local fruits. Apple production in the province is small (70 maunds). 
and foreign imports amounted during 1936-37 to 9,500 railway maunds 
of value Es. 91,800 mainly from Japan ('2,650 maunds), South Africa 
(1,929 maunds), United States of America (1,215 maunds) and Australia 
(2,418 maunds;, besides 3,800 maunds from North India. 

Canned and preserved fruits. — On account of our vast production and 
frequency of gluts in the producing season, there is scope for industrialising 
our vast fruit resources, in such crops as the mango where production is 
9 lakhs of tons; of pears (8,000 tons) and pineapples (1,800 tons). Research 
investigations on the technique of canning these fruits to suit local 
conditions and demand have to be immediately taken up. There is also 
a very profitable scope for the beverage industry in such fruits as limes 
(50,000 tons), and also of the sour oranges of Guntur (5,000 tons) which in 
addition to reputed medicinal value makes an excellent squash. Our 
Presidency imports annually about 2J lakhs of rupees worth of canned 
preserved fruits. Even if a fraction of our surplus fruits be canned, the 
imports will be checked considerably and the grower will get better value 
during the glut season. 

Research. — Improvements in the marketing of fruits should be 
directed to our immense resources of supply, A planned distribution for 
choice commercial varieties, restriction of areas in surplus crops as the 
mango and lime, encouragements of off-season bearers are the linos of 
attack on the research side. Centralisation of research to suit different 
fruits and growing areas appears a useful line of improvement. On ' the 
side of development of exports, investigations of cold storage methods are 
indicated for choice fruits in order to prolong the marketing season,— • 
{Extract from the Hindu.) 


INDIA’S LIVESTOCK 

Among welfare movements how being prosecuted in India with 
increased vigour, that for the regeneration of the country’s livestock is not 
the least important. It is, indeed, fraught with as great potentialities for 
India’s good as any programme of economic or social uplift. The cow 
has always occupied a prominent place in India’s ecology, as well as, in 
traditional Hindu thought. Unfortunately, the reyerence in which the cow 
is held has not always been translated into practical measures for Ijer 
management ; in other words, animal husbandry has not been raised, to 
the scientific plane it occupies in other eountriesi There are, bowevar 
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signs that this state of aflEairs is changing and that India's livestock is 
coming' into its own. The prime mover in focussing attention on the 
subject's Lord Linlithgow. ' Since His Excellency purchased two bulls 
for presentation to the Delhi District, interest in cattle breeding has 
grown. The recent All-India Cattle Show was an unqualified success and 
its continuance on an annual basis is virtually assured. Naturally enough, 
Lord Linlithgow has had the enthusiastic support of public opinion in bis 
campaign; on all hands there is evidence that a desire to hnprove- the 
country’s livestcwk is actuating all classes of people. It seems opportune 
to ask whether, over and above the efforts now being made, the time is 
not ripe for , a reorganisation of our animal husbandry system and its 
recognition as a vital department iu national affairs. 

The case for reorganisation is strong. It is perhaps not generally 
known that the gross value of livestock to India is greater than that of our 
arable crops. Some years ago an assessment of the annual contribution of 
livestock in India to Indian .'economy was made for the first time by Colonel 
Sir Arthur Olver, Animal Hus.bandryExpert to the Imperial Council of 
Agricultural Eesearcb, and Mr. M. Vaidyanathan, Statistician to the 
Council. Their estimates were on a conservative basis, but at the prices 
then ruling the annual cash value of animal products in India, including 
the value'of labohr but not including the very large total profits made in 
sales of livestock at markets and fairs, was held to be approximately 
Es. 1,900 crores. This compares with dn estimate^ made by other 
authoritative sources, of Es. 1,560 crores as the cash value of India’s 
crops. ' Yet the total amount allotted to animal husbandry work by 
Governments, Central and Provincial, is little more than half that alloted 
to arable agriculture. To drive home the moral, there is the further 
estimate that the total annual provision of funds for animal husbandry 
work amounts to less than one anna per head of the 150 million cattle of 
British India. These statistics are striking. They become even more 
significant when it is stated that the United States of America, with less 
livestock than British India (181 millions as against 220 millions) provides 
more than six times the money for their welfare. Justification for this 
expenditure is shown by the fact that the gross value of animal products 
in the United States is more than three times that in India. 

Animal husbandry is deserving of at least as great consideration as 
arable agriculture in the Central and Provincial budgets. Experience shows 
that animal husbandry tends to be treated in step-motherly fashion; when 
financial stringency occurs and cuts have to be made, livestock improye- 
inentgrants suffer much more severely than tboseaffeeting general agricub 
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ture. Frequent changes of policy have militated against the continuity of 
breeding research, with the result that most of the results obtained so far 
have been negative. Even so, it is claimed that the animal husbandry 
work financed by the Central Government has in fact produced a net 
profit. It is further claimed that were the country as a whole to adopt a 
forward policy of making the most of its resources in livestock, of im> 
proving its breeds of animals and developing its dairy industry on 
modern lines, the effort would be well repaid. 

India is one of the greatest cattle countries in the world. Yet only 
the other day a report by the Eesearch Officr to the Imperial Veterinary 
Besearch Institute at Muktesar pointed out that cattle diseases are 
ruining India’s export trade in livestock. The figures show a drop of 
Es. 19 crores in one year — a most serious loss to the country. As Mr. 
. Datta, the Eesearch Officer, says, we must set our house in order. All 
that India requires to get full value from its resources is scientific 
: management. It is worth considering whether this can be achieved 
through the patchwork methods now in vogue, or whether it would not 
pay each province to place alt its animal husbandry work under a 
, separate department with experts to guide and give continuity of policy. 
Such a system, for instance, would ensure that the great impetus to cattle 
breeding already received from the Viceroy’s Scheme would not be dis- 
sipated, It is nearly two years since the scheme was launched, and 
records have in most cases been kept of the bulls presented and their 
progency. The benefits gained thereby should be assessed and future 
courses of action laid down. For this purpose it may well be argued that 
the fiist essential is an adequate animal husbandry organisation in each 
province or state.— (Timas of India). 


INDIAN IRRIGATION 

All who follow the course of irrigation development in India will 
■ read with considerable interest the Triennial Eeview of Irrigation in India 
1933‘-I936, which is now to hand. The survey is comprehensive and it 
furnishes a groat array of facts and figures. Once again this periodical 
publication reminds us of the Punjab’s lead in irrigation enterprise. That 
province has an irrigated area of 11,000,000 acres. Madras is second 
with 7,500.000 acres, and Sind and the United Provinces follow with 
over 4,0(X),000 acres each, while Bihar and Orissa combined can show 
only 900.000 acres. During 1935-36 the Punjab also showed the largest 
return on capital invested on productive works— 14,2 per cent. The 
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adjacent Frontier Province, it is interesting to note, comes next to the 
Punjab with a return of 8.4 per cent, the figures for Madras being 7.4, 
Bihar and Orissa 6.7, and the United Provinces 6.3. But in the percent- 
age of area irrigated to the total area sown Sind leads, the Punjab being 
second, Madras third, and the North West Frontier Province fourch. 
Bengal is the only province where the irrigated area is less than one 
percent of the total area sown — but that is not a matter of wonder. Of 
the works of importance completed during the triennium by far the 
largest was the Lloyd (Sukkur Barrage) and Canals construction scheme. 
The triennium also was notable for the completion of the Cauvery Mettur 
Project. This was indeed a star achievement, for the Mettur Dam is the 
largest of such works in the British Empire and is probably the second or 
third largest in the world . — {Times of India). 


EXTENSION OF COTTON SCHEMES 

A number of subjects affecting the cotton industry and the cultivators 
were discussed at the half-yearly meeting of the Indian Central Cotton 
Committee held recently in Bombay, when Sir Bryce Burt, Vice- , 
Chairman of the Imperial Council of Agricultural Research presided. 

The Committee approved generally of the bill introduced by the 
Madras Government for the licensing of cotton, ginning and pressing 
factories, except the clause permitting cotton to be mixed provided it was 
marked as such. 

The decision to publish annual accounts of the work done on cotton 
in India, the Committee felt, would probably be welcomed not only by 
those directly engaged in cotton research, but also by those whose 
interests in cotton were not entirely scientific. 

Laboratory work. — The work done at the Technological Laboratory ' 
was reviewed, and the purchase of new machinery, ■ including a plant for 
the control of humidity and temperature at the laboratory throughout 
the year was provisionally sanctioned. An interim report on the work 
done in connection with the utilisation of linters, fuzz and cotton waste 
and similar products for the manufacture of artificial silk, was considered 
and approved by the Committee. 

Among the more important schemes, for the extension of which 
provisional sanction was accorded by the Committee, were ' the Madras 
^adam Cotton Breeding Scheme, the Punjab Boot Hot Scheme, the Hjyder* 
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abad Botanical Scheme, the scheme foi the extension and marketing of 
“V. 434” cotton in the Central Provinces and Berar, the Baroda Scheme 
and the B. D. 8 scheme in the Bombay Presidency. 

Proposals for the extension of the Central Provinces Botanical 
Shheuie also camo up fpr consideration, but it was felt that a general 
botanical scheme on the linos of tho past years was no longer necessary 
and, the Committee, on the recommendation of tho Agricultural Bcsearch 
Snb-Committee, approved of the replacement of the existing scheme by 
two specific cotton breeding schemes, namely, the Central Provinces 
Cotton Breeding Scheme at Nagpur and the Berar Cotton Breeding 
Scheme at Akola. 

Schemes for the distribution and marketing of “ Buri 107 ’’ cotton in 
the Burhanpur Tahsil in the Central Provinces, for tho extension of 
“ B. D. 8’’ cotton in Baroda State and for the maintenance of a nucleus 
of pureseed of improved strains of cbtton in the Central Provinces were 
among the new schemes provisionally sanctioned. 

Foreign trade review*.— In view of the general interest shown by the 
trade in the reviews of the state of foreign trade in Indian cotton issued 
monthly by the Committee, it was decided to make the review a sale 
publication so as to widen its sphere of usefulness. 

In order to test the reliability of the existing standard yield ‘ figured 
for cotton, the Committee accepted the recommendation of the Cotton 
Forecast Improvement Sub-Cominictee that t he major cotton growing 
proyinces and states sliould put up proposals for carrying out crop-cutting 
experiments qn a randomised basis for a series of years in a single district. 
On the .basis of specimen inquiries conducted by the Committee in 
selected areas it was decided to recommend the adoption of the new lower 
figure of 450,000 bales for extra-factory consumption of cotton in place of 
the previous conventional estimate of 750,000 bales.. The Committee 
desired, however that it should be made quite clear that the new all-India 
village consumption figure of 450,000 bales was still a rough estimate and 
a. high degree of statistical accuracy was not claimed for it . — (Times of 
India). 



GROWING FINE RICti 


For fighting the insect pest. — The United Provinces will soon compeie 
with Bengal in the production of rice of fine qualities. Hitherto the 
United Provinces have been handicapped in the cultivation of superior, 
grades of rice on account of the prevalence of a certain kind of insect 
there called ‘ Gundhi Fly ’ and the belief had been confirmeu among the 
U. P. cultivators that good early rice must be a prey to the ravages of. 
this ‘ Gundhi Fly.’ The only escape from this fly hitherto was the 
cultivation of a coarse and poor yielding variety of rice which however 
possesses the power of resisting insects. 

The difficult problem of immunising good rice from the pest is now 
claimed to have been solved by the successful breeding of a hybrid rice 
which combines the insect resisting power with superior yield. A 
hundred and fifty hybrid strains of rice have been bred by the Nagina 
Bice Besearch Station under the five-year scheme of research into rice 
initiated by the Imperial Council of Agricultural Besearch. These hybrid 
strains successfully solve the problem of protecting rice from the insect 
pest. The hybrids produced at the Nagina Besearch Station are superior 
to the present variety of rice grown in the U. P. both in yield and in the 
fineness of grain and are earlier than the types now being distributed. 
The hybrids have the immunity of coarse rice with the better quality of 
the other early rices. As a result of the success of these hybrids the 
United Provinces bid fair to become an important rice-growing centre. 

The Nagina Station’s work for the past five years has thrown light 
on the inheritance of various characters which makes for success in 
practical breeding. It has yielded information on the response of paddy 
to different manurial and cultural treatments, It has also revealed the 
cooking efficiency of different types .— Bazaar Patrilca). 


ACREAGE DETERMINED BY WEIGHT 

A novel method of ascertaining acreages of crops and other vegeta- 
tion, by using aerial maps, was employed by the Bureau of Agricultural 
Engineering in surveying the basin of the Bio Grande in Colorado, New 
Mexico, and Western Texas for the National Besources Committee. A 
total area of more than 2,000,000 acres was mapped in 18 classifications in 
a single season, with only a small force and limited funds. . The system 
was devised by F. 0. Scobey, of the Irrigation Division, Bureau of 
Agricultural Engineering. 

6 
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Practically all the basin was mapped on aerial photostatic prints 
having a scale of two inches to the mile in the more open country and 
four inches in the more congested areas in New Mexico. On these prints 
the fields were readily identified and numbered or coloured according to 
classification scheme. 

To obtain totals of areas so identified, tlie field maps wore traced on 
cleaiT celluloid sheets, which were then cut up along boundary linos. The 
pieces for each classification were weighed, in groups, on laboratory 
balance-scales. These weights were converted into acreages by 
comparison with previously ascertained weights of templates or accurately 
dimensioned unit samples of the celluloid. 

A pattern sheet consisting of a template of heavy celluloid, 
representing 1000 acres at the two inch scale and 250 acres at the four inch 
scale, was cut out and carefully trimmed to exactness with a file, fine 
drafting scales being used to determine dimensions. One of these test 
blocks was cut for each field sheet. 

A direct check on the weighing, and thus on the summation of areas 
was made for each field sheet. Before being divided, the piece of 
celluloid covering the field sheet was carefully weighed. When all the 
areas and the test block bad been broken out, the fragments remaining 
also were carefully weighed. 

The sum of the weights of scraps, plus the group-pieces, plus the test 
block, had to equal the weight of the original piece of celluloid. A 
tolerance of 1 part in 1000 was adopted. If the lack of agreement 
exceeded that ratio, weighings were repeated until the discrepancy was 
found. 


BLOWING BACTERIA TO BITS 

Annihilating, bacteria by blowing them to bits is the novel 
achievement of Prof. David Crowther of Columbia University, a process 
which holds promise of commercial application in the preparation of 
pathological vaccines and in the sterilization of certain food-stufis. When 
bacteria become saturated with carbon dioxide at a pressure of 800 pounds 
per square inch and that pressure is suddenly released, the bacteria are 
destroyed and the protoplasm of the cells is liberated in a colloidal form 
because of the sudden expansion of the gas within the bacteria. Yeast 
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cells are destiroyed with difficulty, but larger organisms, such as weevils 
and eggs found in flour and cereals are easily destroyed, either by using 
carbon dioxide, or by a change in air pressure. 

The time required for the carbon dioxide to go into solution and 
to diffuse into the bacteria varies, with the kind of bacteria, from one 
and a half to two and a half hours. Carbon dioxide is used rather than 
hydrogen or nitrogen because of its greater solubility at room temperature. 
The concentration of the bacteria held in suspension in a liquid seems to 
make no difference. The time required for the saturation of the largep 
organisms is from one half to one minute at a pressure of 800 pounds per 
square inch. 

The pressure liberates the protoplasm of the bacteria without 
chemical change, and with certain kinds of bacteria the result is a vaccine 
superior to that prepared by the old methods involving heat treatment, 
Where a food product has become contaminated by some organism, 
complete sterilization is achieved without regard to whether eggs, pupae, 
or adults are involved. Such a method obviously is applicable where 
chemicals cannot be used or where they would not readily penetrate, For 
example, neither heat nor chemicals readily penetrate a package of floury 
a bale of cotton, or a bag of seed, but such materials subjected to the 
pressure of a gas are readily and completely penetrated. In using 
compressed gas the volume required is only that which is absorbed by 
the organism and the space between the material treated, provided the 
material does not dissolve or absorb the gas . — (Scientifio Amerioan). 


CONCRETE MULCH 

Back-yard gardens ultimately may be paved instead of ploughed. 

The United States Department of Agriculture is now experimenting 
with permanent mulches of concrete, iron, cinders, zinc, aluminum, an^ 
other substances, which cover the surface of the ground, except for A 
small space where the plants grow. 

The experiments, an outgrowth of the successful paper-mulch 
investigations of recent years, are as yet in their infancy, and th© 
department make no predictions as to their final value. In the tests 
beans, peas, strawberries, and various other small fruits have ' grown AS 
well under the permanent mulch as with ordinary cultivation. 

Blocks a few inches thick and 9 and 12 inches wide, cover the ground, 



92 


A<3®I0TJMtrBA.Ii COIiIiBQB MAGAZllflB 


with rows inches wide between them. The permanent mnlch 
conserves moisture and controls weeds. In addition; it warms the soil 
earlier in the season and keeps it warm longer in the fall. Hainfall gets 
into the ground along the rows between the blocks. Tho cinder blocks 
are covered with asphalt to make them black and absorb more heat, and 
other material are painted black. 

Soil covered with the blocks since 1928 has continued productive. 
Government Scientists believe it possible that no ill-effects will be found, 
because they know that trees grow successfully under city streets and 
sidewalks, which constitute a “permanent mulch.” 

The Japanese, in certain parts of their country, grow strawberries 
by using field stones and cement blocks on the ground between the plants, 
but these are on mountain sides and are placed on a slant. Tho chief 
purpose is to force the plants for the mid-winter market, and the system 
has been in use for several years . — (Scientific American). 

X-RAT TREATMENT OF SEEDS TO PRODUCE MUTATION 

“Evidence is accumulating to indicate that natural mutation, a 
foundation-stone of evolutionary processes, is primarily due (laying aside 
secondary chromosome rearrangements incident to natural or artificial 
hybridization) to the action of natural ionizing radiation produced from 
such sources as radio-active potassium, uranium, radium, and thorium, 
and perhaps cosmic radiation, acting in small concentrations over 
enormous periods of time. The exposure of seeds to X-rays is then in 
effect the repetition of a very old experiment under more favourable 
conditions. The time of the experiment is enormously reduced, but the 
X-ray dosage is multiplied tremendously. Effects, therefore, should be 
represented by mutations of the same type as those normally occurring. 
We should, however, be able to improve on nature in at least throe ways : 
by increasing the percentage of occurrence of variations already existent ; 
‘by emphasizing and carrying to extreme modifications already known in 
less positive form ; and by repeating mutations beneficial to man but 
detrimental to the plant carrying them— mutations which may have 
occurred at some time in the phylogenetic history of the plant but which 
disappeared before man became interested in it, perhaps before man's 
advent. We have also the very slender chance of producing something 
really entirely new. 



ELECTROCUTED MILK 

Pasteurization of milk by electricity is a practical process, according 
to Dr. 0. C. King of the University of Pittisburgh, who recently described 
the new process before the Electro-Chemical Society. Alternating current 
is passed through the milk and the entire mass of fluid is easily and 
evenly heated with a minimum of exposure to either air or metals. 
Water — cooled carbon-plate electrodes are used and the temperature is 
brought up in two stages— first, to 120 degree, Eahrenheit, and then to 162 
degrees, Eahrenheit. The pasteurized milk produced has been given 
repeated and thorough tests as to efficiency in destroying pathogenic 
organisms. The report of these tests have been most satisfactory. 

Commenting on Dr. King’s results, Dr. Lowy added that there are 
seventeen plants already in operation utilizing the electrical heating 
method. — A, E. B. 

POONA COLD STORAGE EXPERIMENTS 

Satisfactory results derived from experiments conducted at Poona in 
the cold storage of mangoes and other fruits and vegetables have induced 
the Imperial Council of Agricultural Eesearch to extend the scheme of 
research for a further period of three years from February, 1937. 

It is understood that the main results of the investigations conducted 
in 1936 revealed that fully ripe Nagpur Oranges, even if not completely 
yellow, can be kept in good condition for three months at 40 deg. F. 
without any appreciable wastage : that ripe Malta Oranges can be kept at 
40 deg F. in good condition without any wastage for four months. 

Packing material. — It was found that wrapping of Alphonso Mangoes 
with tissue paper spoilt the ripening power after cold storage and that 
rice straw and wood-wool used as packing material did not affect the 
Alphonso fruit while in cold storage but spoilt the subsequent ripening to 
a certain extent. 

It has been found that a well ventilated crate of the size of 25 in. by 
12 in. by 12 in. capable of holding about 100 Alphonso mangoes is a 
suitable kind of package for cold storage. Close packing with rice-straw 
wood-wool, etc and wrapping of individual fruits should be avoided, using 
only a light wadding of the packing material to support the fruit and to 
minimise bruising. 

It has been discovered that seed-potatoes (Italian) can be kept in 
good condition without sprouting at 35 deg. P. for twelve months without 
any appreciable loss of the germinating power.— (TiTnes oj India). 



Reviews 

POTASH DEFICIENCY SYMPTOMS 

Potash Deficiency Symptoms. By Prof. Dr. Agr. li. c. Oskar 
Eckstein, Albert Bruno an J. W. 'Currontino, Ph. D., with the collabora* 
tion of G. A. Oowie, M.A., B.So , E. I. 0., and Dr. G. N. Hoffor. P. XII 
+235, including 41 figures and 54 coloured plates. (Berlin ; Verlagsgesell- 
■achaft fur Ackerbau M. B. H ; London: Thomas Mnrby and Co., 1987.) 

The book under reference is divided into two parts. Tho first part 
deals withd) general symptoms of potash deficiency as exhibited by the 
external appearance of the whole plant and its various parts such as leaf, 
root etc., and the modifications of the inner structure of the plant, (2) 
secondary effects of potash deficiency such as those connected with the 
resistehce of the plant to climatic factors and to diseases caused by insects 
and fungi, (3) the relation between potash deficiency and the market 
value of crops, and (4) the pathology of potash deficiency. 

In the second part potash deficiency symptoms of various field crojjs, 
fruit trees, and vines have been considered. The most remarkable feature 
of this part is the 54 coloured plates included in it. These coloured plates 
have been exquisitely prepared and they bring out very clearly various 
•minute changes (briefly but appropriately described in the text opposite) 
that take place in plants as a result of potash deficiency. Out of the 46 
crops dealt with in these coloured plates, the following are of special 
importance to our Province : — Wheat, rice, maize, potato, 'orange, tomato, 
chillies, cabbage, cauliflower, cotton, sugarcane and tobacco. 

The three principal authors of this book who possess a very wide 
experience of fertiliser problems in general and of potash in particular, 
have been very successful in presenting in a concise manner a volume of 
useful and accurate information based on experimental facts as supported 
by the comprehensive bibliography included in the book. 

There is not the slightest doubt that tho book in question will on 
account of its exteremely valuable nature be highly appreciated by 
agriculturists, research workers, and those connected with the teaching of 
agriculture. (D, Y. B.) 

RAF1QJ.BAGHBAN 

“Eafiq-i-Baghban,” Saharanpur, is a good attempt to give tho 
cultivators and gardeners a systematic and scientific idea of, growing fruit - 
, trees, vegetables and, other allied subjects. The articles should bo as far 
as possible in simple Urdu so that it may be understood by an ordinary 
‘ mali’. It will be better if the articles at least on technical subjects are 
properly illustrated. I would like to suggest that a page in the magazine 
be devoted to give a calender of operations for raising vegetables suooess- 
,, fully month by month. 

I hope it will be a useful magazine for the Urdu knowing Public, 
interested in gardening. (M. a. b.) 



College and Hostel News 

The College Social Gathering is the chief event of the period nnder 
report. The programme opend with the musical entertainment by Mr. 
G. N. Joshi, B.A., LL.B., of Bombay on the night of 2nd October 1938. 
As expected the popular singer delighted the audience with some excellent 
song hits. 

The sports and atheletic competitions were held on the 4th and .5tb. 
All the competitions were fought with * great vigour "and splendid spirit. 
The most interesting items were the bullock race and the tug of war 
between the students and the staff in which the latter won. From this 
year Inter Glass Tournments in Hookey, Football and Yolley- ball are 
started. 

The chief programme of the Social Gathering namely the address 
commenced with the singing of the National Anthem and the welcome 
speech by the Eeception Secretary, Mr. H. S. Thakur. The Principal, 
Mr. B. A. H. Churchill, then made a few opening remarks regarding the 
activities of the College during the past year. This was followed by the 
General Secretary Mr. V. B. Mandlekar, reading the report of the College 
and requesting the chief guest of the evening Mr. C. B. Parakh, Advocate, 
Nagpur to deliver the address. Mr. C. B. Parakh’s address was highly 
illuminating. He began by showing the great value of Agricultural 
profession to the country and then gave us bis idea regarding the proper 
education to be imparted in schools and colleges. He laid great emphasis 
on the necessity of making physical and military education compulsory to 
every student. The chief guest then performed, the most pleasant part 
of the evening’s programme of giving away the prizes. The following are 
the names of the recepients. 

BEST SPORTSMAN 

G. E. Tatwawadi ... IV year. 


1. 

A Mile Eace 


1. 

S. N. Sakalley 

III 

year. 




2. 

A. D. Kane 

II 


2. 

880 Yards Eace 

... 

1. 

S. N. Sakalley 

III 

year. 




2. 

K. (j. Bhide 



3. 

440 ,. „ 


1. 

Y. P. Avadhoot 

Ill 

year. 




2. 

Eaghuvanshi 

I 


4. 

220 „ ,. 


1. 

C. M. Kekre 

III 

year. 




2. 

V. P. Avadhoot 



5. 

100 ,, ,5 


1. 

Trilochansingh 

I 

year. 




2. 

V. P. Avadhoot 

III 


6. 

Sack Eace 


1. 

G, E. Tatwawadi 

IV 

year. 




2, 

Y. W. Deshpande 

I 


7. 

Bullock Eace 


1. 

S. S. Tomar 

IV 

year. 




2. 

Eaghwanshi 

I 


8. 

Candle Eace 

... 

1. 

Trilochansingh 

I 

year. 




2. 

V. E. Deshmukh 

III 


9. 

High Jump 


1. 

K. G. Bhide 

III 

year. 




2. 

G. E. Tatwawadi 

IV 


10. 

Long Jump 

... 

1. 

Y. W. Deshpande 

I 

year. 




2. 

G. E. Tatwawadi 

IV 


11. 

Throwing a Cricket 

ball. 

1. 

Trilochansingh 

I 

year. 




2. 

Y. W. Deshpande 

I 


12. 

Carrom (Single) 

... 

1. 

,S. A. Joshi 

III 

year. 




2. 

V. L. Golhar 

II 

t n 
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13. Ping Pong ("Table Tennis) 1. G. E. Tatwawadi IV yoail 

2. M. D. Patil IV ,, 

14. Bridge ... 1. K, G, Bhide (III) and M. J. Khare (III) 

2. a A. Joshi (III) and 0, M. Kokre (III) 

15. Chess ... 1. V. B. Mandlokar III year. 

2. E. G. Limsay II „ 

Intor-Olass-Tournaments 


16. Hookey ... Fourth year. 

17. Foot-ball ... Second year. 

18. Volley-ball ... Second year. 

19. Tug of War between the slafi and the students : — 

Under the captainship of Mr. E. A. H. Churchill, tho staff won the 
match. 

20. Essay writing competition : — 

1. S. A, Stevenson I year. 

2. R. K. Shukla III „ 

The evening’s programme concluded when Mr. & Mrs. E. A. H. 
Churchill were at home with the guests. The students and tho staff 
werh also served with refreshments. 

_ It is gratifying to note tliat this year's gathering was a groat success. 
This was mainly due to the perfect co-operation amongst the studeni.s, 
the Staff and the Principal. We owe a great debt to everyone of them 
specially the Principal without whose sympathy the gathering could never 
have been such a success, 


We are glad to note that Mr. K. G. Bhide, of Junior B, Sc. (Agri.) 
class has been included in the University Cricket Team. We congratulate 
him and hope that he will distinguish himself in tho contest. 


Under the auspices of the Self-Help and Debating Society, College of 
Agriculture, Nagpur. Mr, G. M. GoKhale, L. C. E. Retired Principal 
Engineering College, Karachi delivered a lecture on "Religion in 
Education’’ on the let November 1938. 


TRANSFER 

Name of officer 

From' 

To. 

E, N. Kayasth 

V. J. Jambhandikar 

— . ■ . t ■ ■ ■ 

Leave 

Offg. E. A. D. Drug 

E. A. D., Drug. 

A. A. Western Circle. 


LEAVE 


N. G. Sule 

Of^. E. A. D. on leave 

7 days extension. 
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Editorial 

LATE SIR SORABJI BEZONJEE MEHTA. K. C. I. E., C. I. E. 

Since the last issue of this Magazine, Nagpur has suffered 
a great loss, by the death of Sir Sorabji Bezonjee Mehta, K. C. I. B., 

0. 1. E. 

Sir Sorabji’s activities in public life* were too numerous 
to mention here. He had been a great help to the Department 
of Agriculture at various times, in their cotton ventures. His 
connection with the Empress Mills and his" knowledge of oottop 
rendered him very helpful- 

He was perhaps best known to the students of the Agriculture 
College, through the Society of Agriculture and Industries in the 
C- P- of which he was the member, who represented Industries. 
This Society is the body responsible for the scholarships known 
as the V. T. I- Scholarships, at the Agriculture College. 

Sir Sorabji will be greatly missed. . , 

B. kg. CHANGED TO B. Sc. (Agr.) 

As is now well known, tiwt* the' old degree of Bachelor Uf 
Agriculture, (B. Ag.) is no, longer conferred by the Nagpur 
University. The new degree is the Bachelor of Science 
(Agriculture), B. Sc-, (Agr.) The first group of studehts 
receive this degree, is that, which passed out in March I 938 i 
It is not necessary to discuss here the reason for the change. 






98 


AQEICTOTTJBAIi GOliIiEGB MAGAZINE 


It is neoessary however, to say that tho names and forms of 
the new degrees must be carefully noted in order to observe the 
uniformity in such matters, which is so neenssavy and desirable. 

A. 11 concerned are requested to carefully note that tho degree 
conferred, is Bachelor of Scicnoo (Agrioultiiro) B. Sc. (Agr). 
This is the Nagpur University form. Nothing else will do. It is 
not B. So. (Ag.), or (Agri)., or (Agrui.), or oven B. Sc Agr.; it is 

B. Sc- (Agr). The post-graduate degree is tho Master of Science 
in Agrieult'wm. The form of this is M. Sc. (Agr.), and 
nothing else. 

AGRICULTURAL MARKETING IN INDIA 

The Indian cultivator receives for the crops which ho 
produces with the sweat of his brow only a fraction of tho value 
which the consumer pays, tho difference being eaten away by the 
so called middle-men, different varieties of whom have established 
themselves so strongly that they make it impossible for oven the 
more enlightened producers and customers to bargain directly. 
The existence of middle-men may be traced to the following 
handicaps under which the Indian agriculturist suffers : — 

(1) Want of education, 

(2) Indebtedness, 

(3) Want of co-oporation. 

The Indian cultivator being illiterate cannot know what to 
grow for the world market, what price is being paid for the 
produce in the big markets, what are the necessary charges 
incidental to the transportation of commodities grown by him to 
the market. Want of education makes him place liimHolf at tho 
mercy of the middle-man. Indebtedness is another factor which 
cannot be ignored. His chronic indebtedness to tho sowcar 
renders it impossible that he should, in matters of selling his crops, 
be guided by any advice other than those of the money-lender 
who very often purchases the crops as cheaply as he can from his 
debtor cultivators. Want of co-operation has always been one of 
the worst defects among villagers. One cultivator does not trust 
another even in such rnatters as selling in the market a basket* 
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ful of vegetables or a few seers of milk or ghee. Each one of them 
goes to the distant market, very often on foot, with very small 
quantities of articles. to be sold. 

The Provincial Governments have, since a long time 
been concerned with providing proper facilities to the cultivators 
to market their products to their best advantage. Good roads, 
railways, and regulated markets (for instance the cotton markets) 
have no doubt contributed largely to the expansion of the cultiva- 
tion of certain crops and certain varieties of crops. We cannot 
help recalling to mind how during the early days of the introduc- 
tion of the Verum cotton the cultivators used to get for this 
esteemed variety even less money for Khandi of kappas than for 
the rough oomras in the Berar markets. Because the middle-man 
used to draw the attention of the cultivator to only the low ginn- 
ing quality and the leafy matter adhering to the cotton in the 
case of the Verum and never praised its length of fibre or silkiness 
for which he certainly would be paid a high premium by the mill- 
owners to whom he sold the same cotton. The day the Verum 
pools organised by the Agricultural Department 0. P. and- Berar 
undertook to take into their charge all certified Verum grown by 
the cultivators and secure for the growers higher. rates, the middle- 
man who to that day was taking advantage of the, ignprance of 
the cultivator had to compete with the Government Verum 
pooling depots to get the Verum Kappap which was in demand 
by the mills. His policy therefore of pointing out only the 
defects to the producer and extol its merits before the naill- 
owners so that he might purchase as cheaply as possible and sell 
at as high a rate as possible could not be continued. The Verum 
growers now know (thanks to the efforts of the, Verum Pooling 
Scheme) that this variety must always fetch a higher price than 
Boseum or Oomras- Marketing of graded oranges which is being 
tried at Nagpur promises to earn handsome profits to the orange 
growers who participate in the Orange Marketing Scheme. The 
other day one of our enthusiasic agriculturists was pointing out 
that production of eggs was being considered by him and his 
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frionds round about Chanda, but they woro at a loss to know as to 
what to do with the surplus eggs. With iuoroasod facilities for 
storage of eggs, pooling them and sending them to big markets 
like Bombay, etc. may be worthy of investigation. 

Three years ago the Government of India embarked upon a 
comprehensive scheme for the improvement of agricultural 
naarketing. All the Provinces and many of the States have 
co-operated in this enterprise. Surveys of existing methods of 
marketing of different commodities as a preliminary to future 
lines of improvement are being carried out and reports of the 
marketing of six crops have already been released and have been 
proclaimed to be highly valuable. They are even being translated 
into Hindi and Urdu. Contract terms have been standardised for 
the two important commodities, wheat and rice with the oo-opera- 
tion of many trade associations. A large number of grading 
stations have been established. In the case of tobacco, ghee, 
eggs, etc., the products graded and sent out by the Agricultural 
Marketing Schemes, bear the trade mark Agmark ’’ which 
serves as a guarantee to the purchasers, and in the case of 
many Indian commodities it is this guarantee that is necessary 
to earn the confidence of the customers both within and 
without India. 

The following observations made by His Excellency the 
Viceroy while opening the conference of Ministers on Agricultural 
Marketing brings to proper light what this organisation can do 
for India : — 

‘‘ Organised Marketing means the application of scientific 
methods to the problems of collection and distribution. Standard- 
isation, the determination of grades, is more than agreement on 
convenient categories of physical attributes, size, colour, purity, 
water or fat content and the like. Standards must be very 
definitely related to the requirements of the consumer, that is to 
, the saleability of the produce. Standardisation is a pre-requisite 
, qi effective ad:yertisem©nt, standardisation, the determination and 
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strict adherence to grades is a key to distant markets and given 
improved world conditions — & sure road to expanding business. 
But marketing organisations can do some thing beyond promoting 
the orderly and economic distribution and sale of primary 
produce- An efficient marketing organisation should be the 
growers intelligence bureau. Often you will find that the culti- 
vator who cannot himself be, in touch with distant overseas 
markets, will prepare a crop or a particular variety of the same 
crop, because of it’s agricultural advantage, that is because it is 
easy to grow or because it matures at a convenient moment in 
seasonal routine of the holding or appears to give a particularly 
heavy yield. Sometime indeed a variety will be sown in deference 
to mere local fashion and familiarity. But the marketing-officer 
who knows tbe requirements of ultimate markets and the prices 
ruling in those markets, is quite frequently in a position to 
advise the cultivator that he will increase his prospects of profit 
by growing some variety other than that one which seems to 
possess the highest agricultural advantage. Evidently this 
function of a marketing service may be of great value in 
conditions in which world market, in terms of relative 
demand for different kinds of primary produce is — for one reason 
or another — in a state of change and uncertainty. A cause so 
different as the development of synthetic substitutes or the 
economic aftermath of a war, may substantially - promote the 
demand for one produce at the expense of some other. Consider 
how much loss could be spared to the grower if his marketing 
organisation — what I have called his intelligence Bureaux— -is able 
to provide him with very early warning of such a change in 
demand. 



Original Articles 

COMPOST-A CHEAP MANURE 

Bt K. B. Naeain Singh, Maiiiuk, 

{Direotor of Agriculture, Jhalatoar State.) 

A great authority on Agriculture has well said that given water and 
manure, crops can be raised on rocks. In India monsoon and irrigation 
from artificial sources supply the first requisite. The second governing 
factor is the supply of manure. In order to maintain the fertility of 
soil we should return to the fields, in any form whatsoever, what is taken 
out of them as field produce. With the growth of population, all 
culturable laud is brouglit under the plough. With fewer forests left, the 
fuel problem is sought to be solved by using dung cakes, thus starving 
the land. With the increase in cultivated area a greater supply of manure 
is requited to keep up the productive capacity and to maintain the 
average produce. Whatever small quantity of dung is left it is thrown 
away, in heaps with village sweepings, to be blown away by winds, 
washed away by rains and desicated by the sun. It poisons the air, and 
water and adversely affects the health of the village people. Cattle dung, 
village sweepings and poudrette are directly the life of plants and 
indirectly the life of planters. Both in the interest of village sanitation 
and soil fertility, cattle dung should, therefore, be properly utilised. 

It has been found that in the supply of plant food ingredients, Indian 
soils are deficient in nitrates, potash and phosphates only, and the 
chemists have conclusively proved that the seeds, straw and perished 
vegetable matter contain the above three essentials of plant food and that 
they are capable of breaking down into excellant material apptoxima* 
ting more or less closely in appearance and in composition to that of 
catfle dung. To increase the supply of manure which is the governing 
factor for a rich harvest the Jhalawar Government have been demons- 
trating. on the Bean Basera Agricultural Farm a new method of 
preparing compost from' vegetable rubbish which gives double the 
quantity of manure in a quarter of time that is ordinarily required for 
making manure by the heap system. 

' Since an ordinary cultivator is expected to have at least one pair of 
bullocks, the following figures are noted to meet his requirements. The 
size of the pits and the quantity of Utter, slurry and water can 
proportionately be increased according to the number of cattle. 

For one pair of bullocks 15 pita of 8 feet by 5 feet by 2 feet each 
should be made to deposit the Utter. Urine is richer in nitrates than 
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dung, but the cultivators, from ignorance or inability to preserve it, 
do not try to preserve it. It is made available by putting earth 6 inches 
deep in the bullock shed over which litter containing waste fodder, 
weeds straw and other similar organic matter are spread 2 to 4 inches 
deep every morning and removed to the pit after 24 hours. It makes a 
comfortable bedding for the cattle and absorbs all the urine which would 
otherwise make the cattle shed filthy and insanitary. The earth of the 
cattle shed is turned over once a week to avoid too much packing and to 
improve its absorbant power and is replaced by fresh earth every four 
months. The earth which is removed after four months from the cattle 
shed is stored and used as described hereafter. One pair of bullocks will 
give sufficient litter to fill one pit measuring 8 feet by 6 feet by 2 feet 
in six days. When the first pit is filled the litter should be deposited in 
the 2nd pit which in its turn will be filled in another six days. Thus 
the cycle of charging all the 15 pits will be completed in 90 days. 

On the 90th day when the 15th pit is filled the compost will be 
ready in the first pit which is then emptied to start the second round of 
comppst making and the compost is stored in a heap, preferably covered 
with leaves, till it is removed to the fields. 

If milk is kept it will get soured or curdled in two or three days 
but if some curd is added, it will produce the required change Within a 
few hours. The principle in compost making is the same. The main 
reagent which is capable of bringing about the rapid rotting of all the 
vegetable matter and thus of producing a valuable organic tnanure is 
fungus which is a white substance generally seen on the semi-rotten 
leaves. If it is introduced into the vegetable matter and air and 
moisture, which are necessary for its rapid development are controlled, 
the process of rotting which takes about a year in the heap system of 
manure making generally practised by the cultivators, is finished in 90 
days and gives compost of higher nitrogenous percentage. 

With this principle in view the fungus is introduced into the litter in 
the form of culture solution called slurry which is prepared by mixing 
dung, ash, urine-earth and fungus matter with water. The earth which 
is removed from the bullock shed alter 4 months is called urin^'eacth. 
■ Any decomposed vegetable , matter which has got the whitish substance 
on it will serve the purpose of fungus matter. 

To start the work in the first pit it will have to be brought frorh 
any neglected heap of farm sweepings or from ahy manure pit, the 
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contents whereof have not completely decomposed. After a few days it 
will be available from the first pit in ample quantities. About one seer 
of the rotten vegetable matter witli fungus on it mixed with an equal 
quantity of urine-earth and ash and double the quantity of fresh dung 
dissolveddn a tin of 2 ordinary Gharas (earthen pots) of water will make 
suflScient slurry to spread over tlie litter which is daily removed to the 
pits from the bullock-shed. 

To start the compost making, the litter which is ordinarily about 
15 cubic feet or four basketfuls per pair of bullocks is collected every 
morning from the bullock-shed and is mixed with the surplus dung, one 
basket of urine-earth and a quarter basketful of fungus starter. This 
mixture is deposited in the pit and treated with a tin of slurry every 
morning after fresh charging. Some water is also sprinkled over the 
litter if it is not moist. When the charging of one pit is finished in six 
days it is left unstirred till on the 12th day, some water is again 
spiinkled over it and on the 15th day the contents are turned over by a 
spade and water containing a basket of fungus starter is mixed witli it in a 
quantity just sufficient to make it moist. A fortnight later the litter 
should again be turned over to give tree aeration and thorough turning 
should be given after a month, i. e. on the 60th day from the day the 
charging commenced. The pit will need no operation after two and 
a half months and the cempost will be ready in 90 days. The above 
operation will be continued in every pit till on the 90th day when the 
.last pit will be filled the compost in the first pit will be ready. The 
first pit i# then emptied to start the second round or compost making. 

„ PropM RegulaUon.— -The secret of success in compost making lies in 

proper regulation of moisture and air wbjch stimulates the growth of 
fnngii in the pits. Too much water will retard decomposition while the 
dry litter will take a long time to rot. It is necessary to see that the 
Utter is uniformly moist, the temperature inside the pit is fairly high and 
the contents are covered with a whitish decomposing reagent fungii, 
,The quantity pf water will vary according to the dryness of material and 
the temperature. Vegetable matter, waste fodder, weeds, sugarcane 
trash, etalks and all sweepings and refuse would give a fertiliser in 90 
days if treated as above. 

> The owner of a pair of bullocks can annually get by the above 
method about 50 cartloads of compost of higher nitrogenous percentage 
than what is generally got by the waste-ful heap system, and since it 
Bp.pplies a greater quantity of hiimU8,its application improves the physical, 
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chemical and biological properfiies of the soil which in its turn ensures 
higher yields. 

This useful method of compost-making has emerged out of the 
experimental stage and is being practised profitably by many good’ 
cultivators. 

This method costs nothing except the digging of pits where rubbish 
and refuse will yield gold. India is primarily an agricultural country and 
the solution of the manurial problem is expected to solve, one of India’s 
great problems. 

OUR WARDHA EXCURSION 

Bv V. B. Mandlekae, D. R. Vaidya and V. P. Avadhoot. 

IntrodncHon. — The Indian National Congress by its resolution at its 
48th Session at Bombay instituted the All India Village Industries 
Association i.e. The Akhil Bharatiya Gram Udyog Sangh at Wardha with 
a view to promote the welfare of the villages of India. On the •24th 
November 1938 we visited Wardha to have an idea of the activities of the 
above mentioned Association. 

Some of the important village industries which are being . demons-, 
trated in Maganwadi, Nalwadi and Shegaon are as follows : — 

(Ij Bee keeping. 

(2) Paper making. 

(3) Oil crushing. 

(4) Palm Jaggery making. 

(5) Leather tanning. 

Bee-keeping.— Bee-keeping is an industry which reqires little outlay, 
no running expense, no space and no attention from day to day. It can 
serve as the best subsidiary industry in villages where the conditions are 
most suitable for the development of Bee-colonies. The vast fields and 
the blooming hills of India provide ample scope for it. It can give 
employment directly or indirectly to hundreds and thousands of our 
people. Honey is obtained; and Bees help agriculture by cross-pollination 
which is one of the greatest advantages of this industry. 

In India there are four kinds of Bees from which honey may be 
obtained. 

(1) Book Bee. 

(2) Indian Bee. 

(3) Little Bee. 

and (4) Dammer Bee. 

2 
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The Indian Bee which ia accustomed to live in dark cavities with 
several layers of parallel combs built side by side is fit for domestication 
foe honey production. It is usually found in tree holes, crevices in walls, 
etc. The Rock Bee though it yields the largest quantity of honey is unfit 
for domestication as it is very ferocious and the life of the bee-keeper 
is always in danger. The remaining two varieties yield too little honey 
and so it is uneconomical to domesticate them. 


A colony of bees consists of a mother or queen, several thousand 
workers and some males called drones. The queen is the only fully 
developed female in the colony and has long copper coloured abdomen ^ 
fair legs, short wings and has a sting which serves as an ovipositor (for 
the deposition of eggs) when the queen comes out, after the pupation 
stage. She has her nuptial flight only once in her life and returns to the 
colony, within a weeks time to take up her position as mother. In her 
infant stage she is given sufficient room to grow and she is fed by the 
workers with a special kind of food known as “the royal jelly”. Two 
kinds of eggs are deposited by the queen at bet wjll, both fertilized and 
unfertilized. The fertilized eggs give rise to the workers and from the 
unfertilized eggs come the males known as drones. 

The workers have a sting as a weapon of defence and offence. They 
are numerous, and their body is specially adopted for all household work. 
They collect honey, construct comb, regulate hive temperature, guard the 
colony against enemies, keep the hive clean and feed the queen and the 
young ones. They are highly intelligent. 

. The drones are meant to fertilize the queen. They ate killed or 
expell^][aoon after this function. 

The life of a bee falls into four marked periods, the egg, the larva, 
the pupa and the adult. The eggs are deposited at the base of the cells 
by the queen. 


Kind of Bee 


Tixae required to reach 
the adult etage^ 


Approximate life 


4 21 dfiiys 3-4 months 

Q’leeQ ' X6-17 days 2-3 yet^s 

24 days I 2-8 tnontbs. 

The comb is constructed in the shape of beautiful hexagonal cqlls of 
wax secreted by the bees. Their diet consists of the pofien’ grain and 
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honey, both obtained from sweet flowers carefully nurtured by loving 
nature under the glorious sunshine. Honey is stored in the top portions 
of the comb while the bottom is meant for brood rearing. If the workers 
think that the colony is overpopulated they swarm themselves in parties 
and produce new queens. 

MODERN BEE KEEPING 

Modern Bee hive.—This is a wooden house with two storeys. The 
lower storey serves as a place for the bees and the young ones to live in 
and the upper chamber is meant for the collection of honey. The lower 
chamber has an opening at the bottom of the front plank to let bees in 
and out. The height of the second chamber is half of the lower chamber. 
Above the upper chamber is a roof with ventilators to protect the colony 
from rainh and enemies. 

The dimensions of the bee hive are as follows, though in different 
localities bee hives of different dimensions may be tried. 

Box — 11" X ’t" X lOi"— 8 frames— frame 6i" X 8J" 

Captaring the wild colony.— Having located a colony enlarge the 
entrance hole and expose several parallel combs. Smoke the cavity to 
stun the bees. Take out the combs and attach them to the frames. The 
bees are transferred to the hive by hand or by spoon. They should be 
gathered and emptied into the hive after carefully noting'the presence of 
the queen. 

Rich agricultural districts preferably well wooded with heavy nectar 
and pollen yielding fruit trees and plants are best suited for bees. The 
hives should be away from thoroughfares and kept 4'6 feet apart. 
Protection should be given from their enemies such as ants, wasps, 
moths, specially waxmoth, lizards bee-catching birds and some undesirable 
insehts. The bottom board should be cleaned at intervals. The bees 
should not be exposed to their deadly enemies and the bees should not be 
starved. They could be fed with sugar syrap or honey at intervals when 
they lack their natural provision. 

Extraction of honey. — The local method of extracting honey from the 
combs by squeezing them is not healthy and does not follow the principle 
of Ahimsa. The honey obtained is not pure. The centrifugal honey 
extractor consists of a cylindrical vessel with a conical bottom with a 
depresrion in the centre into which a central rod is fixed- to which tvo or 
more comb cages are attached. 
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Bees are shaken into the bee broad box, the upper sealing of wax is 
removed by a blade and the combs are placed in the cage and rotated. 
Honey comes out and is collected. The combs are returned into the hive 
for the bees to refill the honey. If the combs are not replaced the bees 
are required to build new combs. 8 lbs. of honey is utilized for making 
1 lb. of wax for the comb. 

SOME IMPORTANT FACTS 

Extracting season.— Ifebruary, April and November. 

Yield of honey.— Wardha ... 12— 16 Lbs. per hive. 

South India ... 26 lbs. „ 

Rate.— Es. 2/- per lb. 

Thus from a hive Es. 30/* can be obtained. 

Cost of one Bee hive. — iWardha) Es. 10/* 

Life of one colony. — 40 years. 

Artificial food for bees.— 1 part of sugar plus 2 parts water. 

Pasture for Bees. — Antigonon, sweet clover, alfa-alfa, coriander, juar, 
wheat, fruit trees, forest trees, etc. 

PAPER-MAKING 

Raw .Materials.— The chief raw material used in paper making is of a 
fibrous nature. The useful component of such fibres for paper is cellulose. 
India produces a large number of fibres in such a variety that paper of 
every description and sort can be manufactured here. In fact no other 
country is richer in its fibrous kingdom than India. Inspite of this it is 
said that India lacks in paper materials excepting a few grasses and 
bamboos. The village waste like tailors cuttings, old wornout clothes, 
ropes, baskets, mats or old used thatch grass and such other material 
altogether useless for other purposes can be used for paper-making. 
Even waste paper, book biuders’ and stationery makers’ paper cuttings 
can be turned into paper. The waste of the textiles, the toes of fibres 
and ropes can also be used. Date palm leaves, cotton stalks, linseed 
stalks# bar k. f rom phalsi tree, old gunny bags, old bamboo baskets and 
mats, rags, rameta bark, plantain fibre, muoj grass have been converted 
experimentally into paper without any complicated machinery but by 
simple applicances which can readily be made in villages. 

. PaiMr-Making. — The manufacture of paper is both a chemical and a 
mechanical process. It consists in felting together vegetable fibres into a 
cornpaot vveb or feibrio. The processes involved are 

(1) Eeducing the fibres to pulp. 
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(2) Bringing them together to form the web. 

(3) Making it suitable for writing purposes by sizing, polishing and 

cutting. 

General Processes of Pnlp-Making- — Gleaning, cutting and sorting are 
first processes. The material should be cleaned of all foreign materials 
such as sand, dust, nails etc. It should be sorted lo bring a uniformity in 
size. After this the material should be cut into pieces an inch or two in 
length. It should not be cut too small as it affects the quality of paper. 

The second process after cutting is soaking in sufficient water for 
about a week or two according to the nature of the material or boiling in 
water or soaking in hot water 2—3 hours and draining off the water. 
Soaking in water should be done in cisterns or troughs either rect* 
angular or circular and of suitable sizes. 

The third process is beating. This preliminary beating, of the 
material is to separate the fibres from knots. This can be done either by 
pounding the material under dhenki or stamper or by means of wooden 
mallet in a stone or wooden mortar. 

After the material has been pounded it is washed to remove all dirt. 

After this preliminary treatment the material is treated chemically 
for removing all non*cellulose matter of fibres. This is done in three 
ways 

(1) Betting or cold process. 

(2) Boiling. 

(3) A combination of retting and boiling. 

After the pulp has been treated chemically it is bleached either by 
exposing to sun or treating with bleaching powder (calcium hypochlorite) 
and perehloran. But sun bleaching is not as efficient as chemical 
bleaching. 

Pulp obtainable from various fibres ; 


Cotton and cotton manufactures 

... 80-90% 

Bamboo and Munj grass 

... 45-50% 

Gleaned plantain fibre and gunny bag 

... 56—60% 

Sann-hemp 

... 70—80^ 

Date palm stalk 

... 40% 

Date palm leaves 

... 30—40% 


Paper Lifting. — After the pulp has been prepared the next operation is 
paper lifting. It may be defined as the art of mechanically commingling or 
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fabricating by felting together into a continuous or web of sheet of fabric, 
the ultimate or small units of the vegetable fibres which have been 
reduced to a suitable condition, and suspended into water. 

Pulp having been prepared in sufficient quantity for the required Vat 
is first brought into a circular Kundi or Cistern in which some water is 
poured and the pulp is trodden under feet and poured into paper lifting 
Vat which is previously filled almost to the brim with pure and clean 
water. The quantity or concentration of the dry pulp in the water 
should be between 1 to 2 per cent. Next the process of paper lifting 
commences. After lifting the papers they ate placed on a woodden plate 
and the water allowed to drain off. 

Next the paper is lifted sheet by sheet gently, taking, care that it ia 
not broken and pasted or struck to the wall for drying by means of a soft 
brush. The process of lifting sheets of wet paper by means of screens of 
^ass stalks is very interesting. 

The dried paper is then collected and given a preliminary polishing 
with a rough stone as pumice stone or a piece of unglazed tile to remove 
knolB or raw woody fibres if any. 

. Sizing of paper. — TlW; paper without sizing is somewhat rough and 
absorbs, ink and may be used as ordinary blotting paper. For making 
the paper non-absorbent the paper requires to be sized. It may be, sized 
in the following processes : — 

(1) Starch sizing. 

(2) Glue or Gelatine sizing. 

(3) Eosin sizing. 

' 'Stferub nzing:— ‘The starch is made either out of wheat, maize, potato, 
sagb, arrow-root, plantain or weet potato. Generally wheat or rice starch 
is used. The starch is mixed with water about 12—15 times its weight to 
form a uniform paste. This is then heated slowly to a thick paste and 
continusdly stirred so as not to form lumps. Alum and copper sulphate 
are also added to the heated starch paste. Next the paper is taken sheet 
by sheet and the starch paste applied to it on one side by means of a soft 
brush or piece at cloth or coir and the sheets dried by banging them on 
ropes. Wbeo one side is thus dried the other side is also treated in the 
same wi(y% . . 

I&fiit UfGduiiae.iidegv^T he gelatine is first cut into small pieces, 
Uoukafi^itt^t^uber and heated till the gelatine goes into solution. To this 
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heated solution alum is added slowly while stirring. ?aper would be 
soaked in this solution and extra water allowed to drain away. 

Rosin sinmg. — Bosin sizing is never given to paper after it has beet) 
lifted but it is directly added to ths finally prepared pulp before the 
paper is lifted. Bosin soap is prepared by boiling 6 parts of rosin to one 
part of soda ash and twelve parts of water. 

' Paper finishing— Polishing and cutting— After the paper is dried and sized 
it is placed on a concave board and rubbed lengthwise by means of 
either the stone or the conch shell. Some pressure is required to be 
exerted. Sometimes it is advantageous to lubricate the stone with a 
very light film of oil. Polishing or smoothing can also be done by using a 
heavy dhobi's (washerman’s) iron. The paper before ironing should be 
slightly damped. 

After the paper has been polished it has to be cut to the required 
size. They are cut on a wooden board with a suitable knife. 

Blotting and coloured papers.— Blotting paper is unsized paper. 
Blotting paper may be white or coloured. For producing a white effect 
in writing or blotting paper, colouring matter such as indigo blue or 
methyline blue may be added to neutralize the yellowish tinge of the pulp. 
Generally it is preferable to colour paper with the special class of aniline 
dyes known as ‘direct colours’ i. e, those colours which dye cotton goods 
directly without the assistance of any mordants etc. 

Blue— Chinese blue, tannin blue, diamin fast blue. 

Yellow — Paper yellow or brillant yellow, sun yellow or chlorazol 
yellow. 

Bed — Benzo, Purpuri or Diamin, Dianil Bed or Sultan Bed. 

PALM JAGGERY 

There are four palms in India from which sugar or gur could be 
obtained. 

(1) Cocoanut (Nariyal) (Cocos Nucifera) 

(2) Sago (Surmad) (Oaryota Drens) 

(3) Palmyra (Tad) (Borassus Flabelli Formis) 

(4) Date palm (Khajur) Phoenix Sylvestris. 

Cocoanut palm is cultivated and is confined to the coastal regions 
where it thrives best. At the age of 12 the tree is considered fit for 
tapping. Life is about 50 years. 
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The date palm is cultivated on a commercial scale only in Bengal 
but it could be grown in all the other provinces. Tapping is generally 
commenced in the fifth year of its life,’ The life of the plant is about 
40*50 years. 

Palmyra was imported from Africa and cultivated in India. The 
tree becomes ready for tapping after 12 years. The life is 50 years. 

Sago palm grown wild and becomes fit for tapping after the 9th 
year. It yields juice for about 10 years. 

Tappiug.~*Thi3 word is used for indicating the method of exacting 
sap from all the palms. The process of tapping of coooanut, palmyra or 
sago palms is the same throughout India. The tapping is done by 
making a notch in the stem of the plant near the spathe and collecting 
the juice in earthen pots. 

The sap as it trickles from the palm is sweet, but it is liable to 
ferment in the collecting pots. The sweet sap of the pal^ is called Nira. 
Toddy is the fermented sap of the palm. Jaggery or sugar can be made 
only from Nira and not from toddy. 

To prevent fermentation the pots must daily be thoroughly cleaned 
with water immediately after removing the collected juice, especially in 
the case of date palm. Besides washing adequate liming of the inside 
of the pots is the best remedy for preventing fermentation. Smoking the 
pot after washing it is also useful. The required quantity of the wet 
lime is applied internally to the collecting pots just at the time of 
tapping. The yield of the juice decreases with the heat and increases 
With the cold in the atmosphere. 

Though it is difi&cult to state the exact yield of juice from each kind 
of palm the following figures may give some idea of their yield. 

Daily average yield ofjmoe 'per tree. 

Oocoanut ... ... 3i to 9 lbs. 

Bate ... ... 8 to 9 lbs. 

Palmyra ... , to 18 Jibs, 
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The effect of liming is as follows ; — 

Quantity of Jaggery. 

Juice fermented, no jaggery. 

A little fermentation proceeds and becomes sour, 
not crystallise properly, jaggery is soft, solidifies 
slowly and low keeping quality. 

Becomes milky, becomes dark after heating 
sugar is destroyed and caramlized. Crystallisation 
slow, jaggery inferior, in quality, and keepihg. 

Juice is bright and clean and lime settles at the 
bottom of the vessel. Crystallisation perfect, 
jaggery attractive in colour. ■: 

. As regards the keeping quality of Nira it will remain unfermented 
for about six hours after collection in the morning if it is not exposed to 
the heat of the sun. Bise in atmospheric temperature will cause fer- 
mentation. Properly limed juice will remain unfermented for about 
twelve hours after collection. 

The juice is collected early in the morning before sunrise and it is 
subjected to clarification. The juice should be filtered through a piece of 
cloth for removing the foreign matter that may get into the pots on 
the trees. 

After the juice has been filtered the excess of the lime in the juice is 
removed by decanting the juice and throw ing away the sediment. If 
the juice is heated to boiling point and then decanted the lime settles at 
the bottom quickly and thoroughly. 

The decanted clean juice is boiled and the scum that rises to the 
surface is removed with a perforated ladle. Then the gur is prepared in 
the same manner as in the case of sugarcane. 

Yield.— The percentage of jaggery obtained from the sweet juice of 
each palm is as under 

Coconut ... ... 12 — 18 per cent. 

Date ... ... ... 10 — 15 „ 

Palmyra ... ... 10—15 „ 

Sago .., ... kh.ll 

3 


1. No liming 

2. Under liming ... 

3. Overlimed 

4. Properly limed... 
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Economics of the Industry. 


Palm. 

No: of trees 
per acre. 

Initial 

capital. 

Working 

capital. 

Income. 

Season 

months. 

Cocoanut ... 

20 

10/- ' 

56/- 

46/. 

8 

Date 

30 

. 2.6/. 

28/- 

40/- 

3 

Palmyra 

60 

15/- 

t'O/- 

100/8 

41 


OIL EXTRACTION 


At Maganwadi the; have tried some of the gbaais, examined 


some others in other parts of country and gacbered data in regard 
to their working. They had selected gingelly saeds for comparison, because 
gingelly is the only seed which is commonly pressed everywhere in India. 


. Ghani. 

Gingelly 
in ibs. 

Oil in lbs 

Percen- 

tage* 

Charge. 

Hours. 

1, Pandharpur 





1 

(Maharashtra) 

92 

24 

26 

4 

8 

2* Comilla (Bengal) 

50 

17 

34 

4 

12 

3, Bbadrak (Orissa) . . 

42 

13J 

31$ 

3 

9 

4e Jallunder (Punjab) 

5. Bhusawal (Berar and 

40 

16 

. 37^ 

2 

7 

Khandesh) 

43i 

17i ' 

39$ 

3 


6. Maganwadi (Wardha)... 

144 

68$ 

44 

8 

,8 

7. Pitapuram (Andhra) 

86 

18 


*** 



Place. 


Seeds in lbs. for 
one ton of oil. 


Omshinf! cost 
of one ton oil> 


Daily out- put of 
oil in lbs. (shows 
a day.) 


Es. As. P. 


1. Pandharpuv 

2. Oomilla 

3. Bbadrak 

4. Jallunder 

5. Bbusawal 

6. ,Maganws.di 

7. PitapUram 


858C.7 

6688.2 

7168.0 
6970 3 
6648.5 

6093.0 

4480.0 


104 16 6 
222 4 9 
227 0 8 
160 5 0 
182 9 6 
61 12 3 
272 2 0 


24.0 

11.3 

11.1 
17.1 
13.8 

63.4 

14.4 


If two presses are ' 'vrotked at a time the daily oat-put will be 
increased and the crushing 'Cost will be reduced. So, at present, the 
Maganwadi Ghani is superior to tiJl in point of daily output, oilperceptage 
extrgctedj and crushing eoet, 
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At; Maganwadi, gingelly, linseed, cocoanut, ground-nut, rape til etc. 
are pressed and the construction of this ghani is found suitable for 
pressing all these varieties of seeds besides being efficient in other 
requirements. 

The cottstrnction of Maganwadi Ghani, 

The main parts of the G-hani are as follows : — 

1. The mortar including the cavity and the drain. 

2. The stirrer. 

3. The pit. 

4. The pestle. 

5. The curved wood. 

6. The weight beam. 

7. The. beam post 

, 8. The yoke 

9. The iron rod etc 

The mortar.— The wood of the mortar should be strong, heavy solid, 
such as will not color the oil and be readily procurable. The wood that 
is generally used for hiortar at present is that from Tamarind, Ne^m and 
Sireesh, occasionally Bayan, Mohowa, Anjan and Babul are also psed. 

The height of the mortar is about feet of which 2^ feet' is above 
the ground and 3 feet below the diameter of the mortar being 2 feet. 
The cavity for the pit is about 18" deep, 14" broad at the top, 12", ^n the 
middle. and 13" at the bottom. After the cavity is scooped out immedi- 
ately above it, a circular margin in the mortar about !¥' broad and about 
14" deep should be made in which the stirrer moves to push the seeds 
into the pit. 

Tlie pit.— The pit is that part of the press where the pestle presses the 
seeds. It is the most important part of the press. The oil percentage, 
the amount of the oil produced, the time taken per charge etc., depend 
upon the construction of the pit. 

The wood of the planks that make up the pit is generally Babul. 
In the 0., P. sometimes Kusum is also used. There is no fixed 'limit to 
the number of planks. Before thrusting the planks the' wall of the 
cavity is, plastered with lime and pieces of cloth.* After the plain ks have 
been fixed a round space at the bottom is left which can be plugged 
up by a round piece of wood. The construction of the pit should be 
such that the pestle should revolve in the pit. at as, gre^t a 
slant as possible. Besides the slant the pestle should revolve touching 
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fehe sides o£ the pit at most points* The pit gets worn out every 15—18 
months and then the planks should be replaced. 

The drain.— The drain is to be bored from the bottom of tho pit on a 
side to come out at the other end near tho ground. If the wood is 
defective then a zinc pipe should be made. 

The pestle.— Wood of the Babul or Kusum tree is used for the pestle. 
If the pestle wears out and becomes thin for tho worn out pit, it need not 
be thrown away, but can be used for a new pit which is proportionately 
narrow. As the wood of the pestle is soaked and seasoned with oil it 
can be used for the replacable parts of the pit. 

Bacause of the leverage it provides the length of the pestle is an 
important factor in the efficiency of pressing out the oil and therefore the 
longer the distance from the fulcrum to the top end of the pestle, the 
greater the pressure brought to bear on the seeds without bringing any 
additional burden on the bullock. But it should not be too long as it be- 
comes difficult to handle. Brom this point of view it is convenient to keep 
the pestle about 10 feet long, and in order that it may not be too heavy, 
it should be kept as thin as possible, say about six inches diameter. 

The stirrer. — Tho stirrer is a clever device to brush the seeds into the 
pit and it is because the stirrer is contrived to work automatically one 
oilman can attend to two ghanies at a time, conveniently. The stirrer 
moves over the pit in advance on the pestle. It is hung from a nail in 
the upright post, where it is tied to the post, an extra load of about ten 
seers being hung over it to give it force to push the seeds. 

The carved wood. — The load of the weight beam that brings tho 
pressure to heap on the pestle is hung on a curved wood which moves 
resting on the pestle. As that wood moves with the pestle its curve is 
nearly at right angles. Since it has to carry a big load the wood must be 
strong. Hence Babul wood is preferable. 

The weight heam.— The strain that the bullock has to bear depends 
mainly on the contrivance of the weight beam.— The length of the beam, 
its friction with thp, mottjor,. the angle that it makes with the mortar, the 
place of the upright post in the beam, and such others are factors that 
play their part in reducing or increasing the strain on the bullbck. 

The longer the weight bfeam, the easier it is fbr the bullobk to dtag 
it because length fdrhishes leveirage. At the same' time the length is a 
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disadvantage in the sense that it increases the area over which the bullock 
has to move. Moreover, by increasing the circuit of the bullock, the 
revolutions of the pestle in the pit becomes less. Thus calculated, the 
beam should be about feet long for the bullock and 8 feet lo ig for the 
camel. 

The proceis of prening oil.— In the process of pressing oil, addition of 
water to the charge plays a very important part. The oil-man must 
acquire the art of knowing exactly how much water to add and when to 
add it. 

About three fourth the seeds that are put in one charge are allowed to 
be crushed first, keeping the remainder on the top of the mortar. After 
about five minutes when the seeds put in the pit comes up, they are 
pushed back into the pit and about 25 tolas of boiling water is added, 15 
tolas sprinkled in the upper part. Then after about ten minutes W'hen the 
powder becomes dry another lot of ' about 15 tolas is added in both the 
parts of the pit, and the remaining seeds are mixed with the powder. 
Again after about 15 minutes when oil appears and the powder bejgins to be 
formed into cake the last portion of water, about 20 tolas is added. After 
this the oil is allowed to accumulate in the pit. 

To avoid the rancidity in the oil, common salt, dried in the son ox 
upon fixe should be added to the oil in the proportion of 5 to 6 per cent 
and the oil should be allowed to rest for about a week. This will make the 
cake residue to settle down, when pure oil can be gently poured into 
another vessel leaving the settled powder at the bottom. 

THE TANNING INDUSTRY 

Another industry worth paying attention to is the tannihg industry 
in Nalwadi called the Gosewa Gharmalaya. The industry got a good 
start and is now threatening to compete other tanning industries financed 
by foreign capital. In spite of the fact that India contributes about 20 
per cent of the world’s production of hide and skin she has to look to 
other countries for her need of leather articles. This is due essentially to 
the dearth of Indian capital. 

The processes followed are devoid of complication. The hide is soaked 
in lime tanks for a day or so in order to facilitate the removal of the 
hair. It can also be soaked in common salt solution, to hasten the 
process. Finally it is dried and pressed. The popular chrome leather is 
prepared by soaking the hide in potassium dichromate solutions and 
sulphuric acid which act as redudng agents in the chemical reaction. 
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The bye-products of this industry form the many important 
commercial articles. Flesh manure is assessed a high inanurial value 
since it contains 11.5 per cent of nitrogen. Glue, guts and gelatine are 
also important bye-products. 

Seemingly wo came to the end of our tour. But we were yet to see 
the half naked Fakir, the exponent of Khadi, the saviour of the 
Harijans. The sight of the lonely huts there, and the snow white, cows 
roaniing on the green pasture that stretched the country side recalled to 
our mind the Ashrama of our Bishis who lived thousands of years ago. 
The surrounding was enveloped in a pleasant but solemn atmosphere. 
Froiii' a but came the Mahatma td give the pleasure of his ‘ darshan’. He 
was'’ accorded a hearty weldome by us with shouts of Mahatma — ki — jai. 

■ ii /■ 

Along with the low,, sun in the western horizon we wished the' 
MahaJtma; good-bye. The birds were' returning to their nests to enjoy ‘ 
the well '.earned.rest, the cattle. to their shed to lick theht yoitng ones, -and; 
the cowherd,, enveloped ihithe dust was already seeing children before the. 
mind’s— eye. Night was gradully casting it’s black veil over the earth. , 
Everything was still and calm and the pleasures of our trip came to an' 
end, for the pleasures are like poppies spread, j'ou seize the flower, its 
blooin'is %hed or like the snow ialls in the river, a moment white and then 
melts for'ever. 

We heartily thahk Messrs Chitre, Parnerkar and J. P. Patel for the' 
kind guidance they gave ns at Wardha. 


USE OF LINSEED FIBRE IN THE VILLAGES OF CENTRAL 
PROVINCES AND BERAR 

D. P. Pbbsai, B. Ag. 

Intreductien.— Linseed is grown in various countries for either of the 
two purposes, seed or fibre. Bussia and Ireland grow it chiefly for fibre 
while India, tl. S,. A.'and Argehti'ne' ov^' it fbf deed purposes only. 

Experiments have been conducted with success in the past to-exkact 
fibres from linseed in several Indian Provinces, but it could not be a 
practical proposition chiefly on account of the following two factors 

(a) Attempts were always made to obtain the best material fdt 
which seeds of flax were to be imported every second or third' 
■year from foreign countries and 'this, being a costly afifair,' 
did not appeal to tbe cultivators. • 
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• (6) Costly machinery which requires investment ■ of a large 

capital and also skilled labour to handle them were recom- 
mended. . . 

That means it was not a practical proposition for the cultivators of 
India. ' But since a simple, country method which neither requires the 
help of costly machinery nor great skill (in other words within the means 
of ordinary cultivators) has been developed for extracting fibers frorn 
linseed stalks in the laboratory of the Oil Seeds Specialist, G. P. Nagpur 
(Agri. College Magazine Vol XII No. 3 pp. 178 and VqI XIII No. 1 pp. 
1849) ; the question arises as to how far it can benefifthe cultivators in 
villages. For , this purpose a survey of village, Gujarwada in . the 
Hoshangahad District and Thasil, has been undertaken. This will act as a 
rough guide to all villages in C. P. and Berar where linseed is grown. 
The following details have been collected from actual observations. 

Necessity of fibre in the village.— Fibre is very necessary in the village 
as various articles of Agricultural use are made but ofTh Fibre is used 
for making ropes for tying cattle. Fibre is required for drawing water 
from wells etc. ’ Thus fibre is an indispensable material to the 
cultivators. Some of the important articles comndonly needed ate shown 
below. 

(1) Girma. —Girma is needed for tying cattle in the cattlc-yard. 

(2) Dorna and Paghaiya.— Dorna and Paghaiya for yoking bullocks 

into the bakhar or plough. • 

(3) Kasan.— Kasan is used for tying in the cart wheat, gram or any 
other crop.Tsept otie Over another, to guard against' their falling on the 
way while’ in transpcfrt. 

(4) Lej.— Lej is used for drawing water from wells. 

(5) Jot— 'Jot helps in yoking’the animal to the cart, babher or plough. 

Amount of fibre required in the village annually: — I have already 
mentioned the important articles made out of fibre which are a necessity 
to the villagers. In the village under consideration the following articles, 
are required annually which nearly need 4330 seers of fibres, 
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Name of article. 

No: of arti- 
cles needed 

Wt. of 
each 

‘ 

] 

Total 

Wt. 

1 . 

Bemarks. 

1. Girma. 

3990 

i Sr. 

1995 Srs. 

8 for every animal 
per year. 

2* if ot* 

69(5 


149 

2 pairs per plough, 

3. Borna and 

Paghaiya. 

298 

1 ,, 

298 ., 

1 pair per plough. 

4. Easan, 

149 

5 

746 „ 

Every cultivator 
has one. 

5. Lej. 

762 

14,. 

1143 „ 

Every house requi- 
res 8 strong lejes 
annually. 


Total 4380 Sre, 


Money spent on tliem.~-At present the following fibres are generally 
used by the villagers in preparing these articles but mostly they are 
{Prepared from Sanmhemp : — 

(1) , Sann>bemp (Crotolaria Janoea). 

(2) Ambadi (Hibiscus Oannabinus), 

(3) Bark of trees like Khakhara (Butea Brondosa). , 

(3) Baber, 

Assuming that everying is made of Sann>hemp the money spent in 
purchasing 4380 seers of the fibres may be estimated to be Bs. 72X/10/8 
(ai 6 seers a rupee) as the village does not grow Sanmhemp. 

Anonnt of linseed fibre that can be extracted in tbe villain. --The acreage 
under linseed is nearly 580 acres during 1937-38. 

Experiments conducted so far give, on an average 80 lbs. of fibre 
pet acre, seed rate being nearly 20 lbs. Nearly 23,200 seers of the fibre, 
can^ therefore, be produced in this village. 

The amount of material needed for the whole village is. 4830 seers 
annually and the expected production of the linseed fibre is 23,200 seers. 
This leaves a surplus of 18,870 seers, if linseed fibre is exclusively used in 
place of other fibres for preparing the different articles, which can be 
sold or used f^ other purposes such as the making of yarn carpets etc. 
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B'^'Y. M. Pabnerkar. 

K f ■’ 

, . r The supply of pure hygienic milk has always been a problem in India 
both in rural as well as urban areas, specially for those that look upon 
jthe pticle of diet for good health. With us' this question was still more 
serious as we insist upon taking milk and milk products from the 
cow only. 

*■ ^ Oars is decidedly an agricultural country. Cattle industry has a great 
'bearing on our "rural economics. It is the main stay of the farm. In a 
vast qountry like India where nearly half of the people do not take animal 
food, milk and milk products should take an important place in their 
.dietary. All the farm power comes fnim the bullocks we maintain. It 
is nearly impossible for our poor country to feed two sets of animals, one 
for milk, and the other for power and then waste half of the progeny. A 
brief study of out breeds of cattle will show that it is quite possible to get 
both milk and bullocks from the cow alone. Hence only cow keeping 
should be encouraged if the prosperity of the farmers is to be regained. 

Shegaon and the villages round about are very very poor in 
'cattle, both in quantity and quality, with the result that the children 
are under-nourished for want of milk and the lands are imperfectly 
cultivated for want of bullocks, the crops are starved for want 
‘of manure and all these go to increase the poverty and misery 
'of the poor cultivators. We therefore decided to encohrage cow 
.keeping in this part and began with a vow to use only cow’s milk 
and ghee in the Ashram. But cow’s milk and ghee as a part of every 
day food was a new thing here. The current belief was that cow's milk 
i^ only -meatpt fpr the sick and for babies that do not get enough milk 
.from the l}reast of their mothers, and that cow’s ghee is a medicine and 
not a food? It WBiB not possible to get these articles in Shegaon. Inducing 
jibe farmers to milk their cows was not an easy job. The cows are so much 
deteriorated that it was hardly possible to draw out an appreciable amount of 
roilk. Getting milk from Wardha was out of question. Milk has to go 
.from villages to cities and not from cities to villages. So we started 
•our Goshala .with a couple of cows purchased locally. The results were 
encouraging and as the demand increased more cows were added with 
the result that we have now a herd of 18 adult cows and their progeny 
led by a pure bred bull. 

While purcl^sing new cows for our herd we had to decide about 
jtjie bfeed ^ maintaip^d. India— specisiUy rural India has to take up 
4 ’ 
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to duel purpose animals. In every locality wh?re some sort of breeding 
is practised the local breeders have developed or at least maintained a 
breed most suited to the locality. From the little experience we had, we 
found that the local Gaolao cows, if well cared for, will make suitable 
animals for the village needs. The results of our Gosbala are encouraging. 
A typical bull of this breed has been secured from the Government Farm 
for breeding purposes^ 

There is no grazing area worth the name. A few patches are lying 
waste along the nallab. These were secured on two years lease. The place 
was then cleared up of the shrubs and other undesirable growth and is 
now serving us as grazing ground for our cattle. T hese plots are unfit daring 
the rainy season, but we can out grass for summer feeding, graze the cattle 
during winter and use other high lying areas daring rains. The grass is of 
poor quality and the lands being on lease no permanent improvement is 
possible. We had to purchase some plots which wore then temporarily 
fenced and quality of the grass is being improved by seeding, weeding and 
judicious grazing. 

In a tropical country where the temperature goes up to 115^ and more 
it is not possible to secure substantial grazing throughout the year. The 
animals have to starve in the latter part of winter and all through the 
summer. The pressure on laud is increasing. Many crops are finding 
favour with the ordinary cultivators. It is now high time for us to think 
about the fodder crops. Without growing fodder or fodder yielding crops 
no improvment in cattle is possible. A smaller fodder farm is therefore 
attached to our dairy with a view to study fodder yielding crops suited 
for this locality. 

But all this will not go to improve the lot of the farmers. We get 
good milk, and turn out a few well bred animals. But is this all? Out of the 
many strong forces that go to increase the farmers poverty, the weaning 
of the cattle industry from farming is one that. has not yet attracted tbb 
attention of workers in this line. Cattle keeping must be an integral 
part of farming and should not be an independant occupation. Under 
the existing conditions cheap milk can only be prodticed by the farmer 
who can rear and use hie farm produced animals, make the beet use of 
the manure, and turn his waste fodder into rich milk. Some day even 
city milk supply will have to come from the adjoining villages and not 
produced in city stables. 

Bqt how could the cultivator of Shegaon be induced to keep good cows 
and more cows? The local co'ws are very poor animala. Graziztg' is not 
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enough and free and they are too poor to invest anything. If they keep 
some good cows and sell the milk they would get some money for the 
weekly market. And so it was decided that the Ashram should purchase 
whatever milk they produce even at. high rates. We began with one or two 
farmers but were soon faced with the milk-adulteration problem. Along 
with the milk we had to pay for the dirty water added. Personal 
supervision was not possible. Milking the animals in the Ashram 
compound meant that this was to be limited to Shegaon alone. So we 
decided to pay on teat basis. The composite sample of milk from 
individual farmers is tested for fat and the money is ■ paid every week. 
But there is still another side of the difficulty— adulteration with buffalo 
milk. So we have to depend upon the strict supervision we are carrying 
out and then as a rule we do not purchase milk from anybody who 
keeps any other milking animal other than the cbw. 

All this milk is not needed for the Ashram consumption. We 
could establish a business by supplying milk to Wardha, but what about 
the seven lakhs of villages that can have no cities nearby to serve as 
markets ? Hence we took up to the production of ghee. We have been 
able to produce good quality of butter and ghee with only a separator, 
country churn, and other local accessories. 

Skim milk we do not waste. Some of it is used in feeding the calves 
of our Gosbala, some is re— sold to the farmers for their calves and the rest 
is used locally. The buttermilk is supplied to the servants for whom this 
is the only milk stuff available. 

One thing has been noticed, that when we began to pay on fat basis, 
the farmers realised the value of good feeding and on the whole the cows 
are now better cared for than before. The separated milk has been a 
boon to the young calves, otherwise they were sure to be undernourished. 

The enthusiasm of supplementing their income by keeping cows is 
checked to a great extent by the want of capital. Purchasing cows 
means money. From the beginning we are against advancing money 
and then getting involved in troubles. How can other village workers 
in this line have any money for advances ? But something was to be 
done. We started a Gosudhar Fund. The farmer, who supplies os milk, 
contributes— as deposit— two annas per rupee of milk money and we put 
in an equal amount. From this we advance them small sums to purchase 
cows. We have also a store of concentrates from whence they may 
purchase their weekly supply. 
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The village had no bull. We have now secured a mon-tgomery bull 
from the Government Farm. This bull will impart its milk straio aiB4 
then we will revert back to Gaolao. All the scrub bulk have been 
dastrated. The feeding of the bull is the Society’s job. 

The price at which we sell the ghee is pretty high but we do not 
believe in underselling a thing. Under Shegaon conditions selling ghee 
cheaper than Be. 1-20 a lb means exploitation of either the cow or the 
owner of the cow. Exploitation means discontent, hatred, subducation, 
class war, and what not and so it is Himsa. Business based on Himsa 
will never be stable. 

We have not been able to do any big business. It is only a few lbs. 
here and there. One reason for this being the lack of trained workers. 
For any village industry that is to be establislied in a particular locality 
it is essential that we must have local workers. Outside workers may 
help in establishing it but the final burden should always rest on the 
shoulders of the local people. It is one of tlm most difficult of jobs to 
get trained people in villages. They have been kept in darkness for ages 
and the city life is so fascinating that the young man as soon as he knows 
anything about the world rushes to the city. Village life has no charm 
for him. 

Shall we look forward to a day when the student of agriculture will 
forego the allurements of city life, burn to ashes his superiority complex, 
abandon the high hopes of lucrative jobs and sacrifice other so called city 
pleasures and throw his lot with poor farmers and do his bit in serving 
thbke for whom he is primarily meant I 
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THE COLLECTIVE FARM SYSTEM IN RUSSIA 

Bx De. HABOLt* H. Mann • 

{Formerly Director of Agrioulture, Bombay) ' 

Woburn Experimental Station, England. 

The story ot co-operat'ion in Bussia has been different, both in its 
history and in the final form which it has now reached, from anything 
that has happened in any other country in the world. It began about 
the end of the last century on lines similar to those in other countries 
and although it was distrusted by the Government of Imperial Russia, yet 
it developed very rapidly. Before the great world war the co-operative 
societies numbered at least 27,000, chiefiy for the supply of agricultural 
credit. The Communist Revolution in 1917, destroyed almost the whole 
of the previous structure, specially so far as credit societies were 
concerned and what was left became for the time being practically a State 
Department. , . ' - - 

A reaction took place in 1921 with the re-creation of the Co-operative 
!f^ovement. So far as agricultural co-operative societies were concerned 
at this period, the members were individual' peasants, and they were very 
largely used for the purpose of combined purchase or combined sale. In 
the palmiest days of the ‘ New Economic Policy,’ as it was called, the 
number of members of such societies became over eleven millions or 
about half the peasant population of the country. 

A new epoch, however, opened in 1928, and, since that time, while 
Mdinary co-operation, as we have known it elsewhere .has tended to 
ddoUne, the organisation of communal agriculture has gone further than 
in any part of the world and has been conducted on co-operative lines. 
The extent to which other forms of oo-operative work have declined oan be 
judged by the abolition of the urban consumers' movement in 198fi— - 
a form of co-operation which, when I first went to Russia in 1930, seemed 
universal and seemed likely to absorb all shop-keeping in the country. 

‘ ' But rural co-operation, centered round the collective farm, has 
developed marvellously, though with many changes of policy, many 
setbacks, and at one stage a narrowly avoided collapse,— till it has become 
almost universal, either in the form of the collective farms themselves or 
in the rural consumers’ movement which acts as a buyer of agricultural 
produce. In the present article I will limit myself to an account of the 
organisation and working of the collective farms themselves,* both as 
recorded in published reports-, and also as 1 have seen it myself in the 
-country; ; 
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It is well finown fchar- the ownership of land in Bussia has been in 
some sense communal thrcughout the whole of history. It was only 
in the second half of the 19th century, that the idea of peasant ownership 
came in the front. This being the case the transformation to a collective 
system, though full of diflioulty, was not nearly so revolutionary as it 
would be, for example, in India, where individual possession of land has a 
very long history and is very deep-seated in the minds of the rural 
population. All the same, one of the first results of the Communist 
Bevolution in 1917 was the seizure of almost the whole of the agricultural 
land by the peasants. The large estates of the landlords were split up 
a^nd, in spite pf Communist theory, it looked as if the whole land would 
become a mass of iudividual peasant holdings, though of course the 
community as represented by the State, demanded a much greater share 
in the produce than the State had ever taken b9f9re. 

Tnis continued, as I have already said, until 1928, when a genuine 
attempt was made to reconvert the mass of individual holdings in a village 
or similar area, into a communal holding. At this time however, there 
were a good many different views as to what the nature of the communal 
holding should be, bow fat it should go in taking account of all the 
possessions of each peasant, how far the area should be treated as one, 
and also boW far the management should be unified. There were some, in 
fact who wished that everything possessed by the peasants should be 
commanalised, that is to say, should be treated as belonging not to 
individuals bat to the community as a whole. Some went an far as to 
consider that no peasant should hold individually even bis bonse, his 
poultry or a milking cow. There was a time when it appeared as if tbia 
view was likely to dominate the situation bat it was always resisted by 
the peasants over the greater part of theconntry, and the result of 
attempts to enforce it led to the slaughter.of a very large proportion of 
the livestock in the country in 1982 and the early part of 1933. I fancy 
indeed that the whole of Soviet system came more nearly to a breakdown 
at this time than at any other period of its history, largely owing to the 
resistance of the peasants to the complete collectivisation of property 
which was demanded. 

As has so often happened during the le'organisation of Bussia since 
the , Bevolution, the authorities realised the dangerous position 
of things in the early part of 1933, and a yery famous decision 
w^ made at this tiihe largely huder the inspiration "of Stalin, 
whereby individual ownership was recognised over a very large 
part of a peasant’s possessionsv He was encouraged to have a milking 
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cow of bis own ; to possess chickens and small animals of similar 
kind ; to have a cottage and surrounding garden which belonged 
to- himself ; while at the same time the general agriculture of each 
collective unit continued to be run on a communal basis. The result is 
that at the present time it is estimated that four per cent of the rural 
land in Eussia (1935) form the private gardens and other lands belonging, 
individually, to the members of collective farms. . , , 

From 1933 the organisation has become fairly stable, and I think it 
may be said that the collective farm system, of Eussia is now well under- 
stood by the peasants, and works (at any rate in a fairly snccessful season) 
with no more friction or trouble than is the case with the agricultural 
organisation .of a more old fashioned country. This result has, however, 
only been achieved by a very close co-operation between the State .and 
the. collective farm's. • Unless the State had been prepared^ to invest an 
enormous amount of, capital in making it easy for the collective farms to 
work, and unless it, had, moreover, been prepared to make the success of., 
the collective system one of its primary purposes, I aim sure that the 
present organisation could not have reached success. In faipt, I feel (as a 
result of my Eussian observations) that, if any.counlry wishes to develop 
a collective agricultural system its Government must make this a 
primary purpose "of its existence and must be prepsired to investi capital 
and energy' in the struggle to make it a success, which is far beyond any.- 
tbing which seems to have been realised by any Governmentiin the 
world outside Eussia. ..... 

Let me now try to describe the organisation of a typical collective 
farm in Eussia at the present moment. The area of such a farm may 
include one or move villages and its area may run from say 234 acres up 
to 12,000 acres, though over a greater part of the main corn-growing 
tracts of South Eussia a collective farm will usually contain somewhere 
from 2, 000- to 6^000 acres. Usually, the collective farm is made so as 
to include one of mdte villages and there has been very little cutting up 
of : the old villages in order to make more convenient collective farms. 
In 1984 the average area per household in collective farms amounted to 
nearly 16 acres of which it was stated that netarly 13 acres were under 
grain-or similar crops. Naturally this figure would vary enormously 
over different classess of cultivation and over different parts of the 
country, but the figures I have given are to give an idea of what is aimed a^ 
in these farms. Owing to the demand for labour in the*rapidly devfeloping 
industrial systeman the towus and also for extending agripulturs into 
new tracts in Siberia and elsewhere, the area per household haa tended 
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to increase since the collective farm system was first organised,-; alwvit 
1928. It mast be realised at once that in a collectivised village a peasant 
must either join the collective farm or cease to liold any land at all 
beyond the garden attached to his own house. Membership, howeverj is 
not a right of any inhabitant of a village and members can be expelled by 
.the general meeting of the collective farm and new members likewise 
admitted even from other villages. i 

Such d collective farm as 1 have described is now a legal oonstituted 
•body and will have received grants of land from the State, which are ,,ti? 
be devoted to its use for ever. Ibs’property includei the arable land ,»,nd 
%he common grazing ground of the village, central farm buildings, wQrjk 
.animals, implements and the common herds of cattle, pigs, sheep pr 
ipoultry. ; , * ii , ' ' 

'The collediv^ fartii is governed by a small committee, elected from 
%hdiib own memhers for two years. The land is worked without reference 
to it's previous ownership in the most economic way and the actual work 
of 'the farm is carried on by “ brigades” each under a leader appointed 'by 
®ie ’committee. These “ brigades” contain both men and women, while 
the care of livestock js usually a matter for the men. • . i 

But it must be clearly understood that the cropping -of . such. a 
•coUfictive farm is not entirely at the option of the committee. Each 
«(dle(jtive farm receives each year from the Governinent a plan specifying 
bow much grain and similar crops is to be grown, while for cash crops 
they are expected to grow a definite minimum of each of the products for 
which the place is suitable, for sale to the State factories. In fact, a 
contract has to be entered into at the beginning of each year witltt the 
iStete factories specifying the minimum amount for which any individual 
Collective farm will be responsible. 

An agiicultuitrl expert appointed by the. State is usually, though 
Uot always attached to a collective farm and his advise will 
tunmally be taken, though the committee, are not compelled to do SO. 
*3?arther,-in a greater part of Bussia the State has established wbat are 
called Machine Tractor Stations and, from these, implements and tractors 
can -be hired which are ‘beyond the capacity of. each collective farm *o 
^chase for themselvesj and seed and manures can also be obtaiOiSd from 
^em. The use of all the implements for the production , of a prop 
SiMdudii^ttie use-of tractors, will . usmlly be charged at about one^sixth 
tb-onSsJoiiath the inormd yield of crop grown and this will be sfaid 

iiMf-iii' kktd. ! ’ , 
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The crops are, therefore, grown by. the members of the collective 
farm with the assistance of seed, manure and implements as well as' 
advice obtained from the nearest Machine Tractor Station. When each 
crop is ready for harvest the whole is reaped and remains at the disposal 
of the Committee, of the collective farm. Prom the products so obtained 
the charges incurred in its production, including the land revenue payable 
to the State, have first to b^ set aside. In fact, the order in which the 
produce is disposed of will normally be as follows : 

(1) Delivery of a fixed quantity of grain or , other crop p§r, acye 
amounting to about one«8ixth of the average yield to the State. iTPhis, 
might be conmdered as a form of land revenue, but it is rather, in the 
nature of a forced sale at a price which is . only a fraction of that 
obtainable in the market. In the great grain-growing area of the Uk,raine 
thq amount of grain delivered under this arrangement amounts to about 
one to one and a half maunds per acre. It is a fixed amount based . on 
the average yield. 

(2) The payment to the Machine Tractor Station for supplies, of the 
manure, seed and advice, together with the hire of implements during 
the growth, of the crops. 

After these two payments have been made the rest of the 
produce belongs to the collective farm. Such a proportion of' it .as. is 
necessary to pay the cash requirements is sold in the market collectively^, 
and out of the money so obtained the following items are paid for (1) the 
subsistence wages of the members of the collective farm which have 
been paid during the growth of the crop, or other wages due to the 
workers. I will deal with these wages later; (2) the agricultural ta? 
payable to the State and amounting to about ons fortieth of the cash 
income; (3) all costs of production other than those due to the Machine 
Tractor Station; (i) the administrative costs of the collective farm which 
must not exceed 2 percent of the cash income, (6) the purchase of 
equipment designed to increase the production of the collective farm, and 
(6) any other expenditure for the improvement of the collective farm 
which is decided upon by the general ineeting. 

The whole organisation is simple except so far as concerns the wages 
payable to the workers on the collective farm during the production of 
the crops. To subsistence wages paid during the growth of crops, is 
added the amount which is earned by the worker according to the quality 
of his work, so that a small amount will be , payable to each .worker 
during the growing season and, it may be a larger amount at the en,d of 
the year when the produce has been sold. The ealculatiaa ef the 
6 
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amount due finally to any individual worker ia one of the most interest- 
ing features of the oollocfcive farm system. All farm labour is divided into 
seven groups according to the quality of the work done. In the highest 
of these groups which includes the best w'orkers on the farm, each day's 
work is counted as two “ labour days.’’ In the lowest grade, on the 
other hand, a day’s work is only counted as half a “ labour day,” This 
unit of labour represents the amount which might be expected from an 
ordinary good labourer without special skill. If the amount of work done 
or the quality of work improves, worker will bo advanced to a higher 
group. If, on the other hand, it declines a worker may be put down to a 
lower group. The whole decision in this matter being made by the 
Committee of the collective farm. 

After the payments which have been mentioned have been made the 
whole of the remaining produce is divided among the members ot the 
collective form who can store it or sell it or uee it at their own free 
will. Most of it is, I fancy sold to a rural co-operative society and this 
is the method' which is generally favoured by the state authorities. 
Though there is no restriction on private sale of produce, yet it must be 
understood that this cannot lead to the growth of a private -merchant’s 
business because any suoh business is not permitted. If the sale, in fact 
is not made to a co-operative body it can only be made, at least in theory 
.to an actual consumer. 

The general system which I have described has not been reached all 
at once, and it is quite possible that the organisation has not r^chied its 
final methods. Up to the present' there has been suoh a demand for 
lahonr in connection with the new industrial de-trelopment in Bussia that 
there has been no pressure of population in the villages but, on the other 
hand the tendency has been for the number of members of any particular 
farm to decrease. This may not always be so and if the amount of latid 
per member decreases it may bring back poverty again wlie'ro thh 
collective farm system ‘has temporarily removed it. The safeguard 
agaihst this is represented of course by the enormous undeveloped areas 
in Russia, to which any excess population oau go and’ will be able to go 
for many years to come, where every assistance -will be given to new 
colonists who try to make an agricultural country from an undeveloped 
waste. ■■■ ' . ' . ' 

It will’ be seen that' the system, if properly worked, should lead to 
the most efficient working of the land within tile area of a collective 
'farih, and as a rCsult the actual production from the land is now tending 
to rise quite rapidly. To obtain this result, of course, means ark enormous 
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State organisation to assist the collective farm to make the best use of its 
land. Experience in Eussia, as else wher<“, has shown very clearly that 
there is no magic in the conversion of a' large number of small scattered 
individual holdings into a collective farm. In fact, experience has shown 
that the production of such a collective farm may be less than that 
obtained by the members working each on his own holding. It is only 
where there is good leadership and satisfactory knowledge that the 
desired end can be achieved. And it would astonish anyone who has not 
been to Eussia to see the amount of energy and training which has been 
expended in ordesr to obtain the necessary amount of village leadership 
and to. make available the requisite skill to the collective farms. In the 
absence of these two necessary things the collective farm system almost 
collapsed. With their gradual improvement and the consequent increase 
of production, the whole system seems to have passed beyond the critical 
stage and is now likely to become a permanent feature of rural economy 
in Eussia. 

I have’ not time in the present article to discuss the extent, to 
which any similar scheme of collective farming is suitable fot India. 
‘There are many difficulties in addition to those which have been met in 
Eussia'. ' Some of these are the intense pride in land ownership and all 
that this involves, the absence of undeveloped areas to anything, like the 
same extent as in- Eussia into which the excess population could be 
drafted, the absence of industrialisation of the country to anything like 
the same extent as has been attempted in Eussia, and finally, the exis* 
tence of a large “ middle-man" class whether existing as landlords, private 
merchants, money-lenders, etc., all of whom had to be “ liquidated”. in 
Eussia before the collective farm system could be a success. Unless these 
difficulties can be met and got rid of I do not think that the success of any 
collective iatm system in India is likely to occur. "Whether they can be 
got out of the way, except in a revoluntionary period, is matter, on which 
.opinions may differ. Bat if these hindrances can be met,T think there 
is something to say for the collectivisation of agriculture^ as a means of 
iinproving the standard of life of the rural population in India, and the 
raising of the rural communities out of the abyss of ban^-uptoy in which 
, they now lie . — Indian Co-operative Beview. 

EGG PRODUCTS AND PROSPECTS 

Owing to the dislocation of industry in China by the Sino-Japahese 
war, a rare opportunity is offered to local enterprise in India, to oaptuTe 
. some, of the world markets for egg products of which China has been the 
. chief supplier in the past. 
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It appears that enquiries are being made by manufaciurers into the 
possibilities of making tliese products outside China. India, with her 
comparative nearness to the consuming markets of Europe, could easily 
step into the breach and capture an important industry. 

Uie» oi egg products. — Egg products, frozen, dried or liquid, are mainly 
used in large bakeries and hotels, and cotnmercial manufacturers of foods, 
for example, ice-cream, candies, confectionaaries, food beverages, mayon- 
naise, etc, utilise them for making up large receipts by weight or volume; 
The whites are also used in industries for clarifying wines, leather-tanning, 
preparation of adhesives and of photographic films. United Kingdom is 
an important consumer of egg products, where the liquid eggs and the 
yolks are used mainly for confectionary and cooking, and the whites for 
industrial purposes. 

During 1936 for which latest figures are available, the c. i. f. price at 
London for Chinese frozen eggs was £48 per ton. When import duty is 
added to this, the figure comes to over £52 per ton. 

Now the current average price of Indian hen eggs in shell weighing 
about 10 lbs per long hundred (120) at the Indian ports is 3s, 8d. £'’rom 
this about 11 per cent has to be deducted for the weight of the shell. 
This works out to be £40 6s. per ton of liquid hen egg (without shell but 
uhfrozen), delivered at Indian ports. Similarly the price of duck eggs 
weighing about 14 lbs. per 120, delivered at the Indian ports is 8s. id. 
After deducting the weight of shell the cost of liquid eggs (unfrozen) works 
out to £27 78. ■ ■ ' 

.Frozen eggs and cost.— The hypothetical cost of freezing and transport 
per ton comes to about £8. Thus our frozen hen eggs could be lafided in 
London at £48. 6s. per ton and the frozen duck eggs at £85. 7s: per ton. 
Compared with the Chinese frozen eggs, the prices of Indian frozen eggs 
would in such cases be'less by £4 7s. 4d. per ton id the case of*’ hen eggs 
and £17. 6s. 4d. in the case of duck eggs. 

.1 A factory handling say two tons of hen egg products per day, would 
have a net annual margin of over £3,000 or over Bs. 40,000 to ' Work upon 
which is nearly 75 per cent of the initial capital outlay. On the other 
band, the processing of duck eggs leaves a much wider margin per ton to 
work upon, and the development of this branch' of the industry is worth 
„a special study. In India already, of all branches of poultry keeping, the 
keeping of ducks is most specialised, in as much as in concentrated areas of 
proi^uction, the keepers have large flecks ranging from 500 to 1,500 ducks. 
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Factory {or freezing eggs.— The freezing or drying of eggs reqnires a 
suitably equipped factory and scientific control of conditions. The 
estimated cost of a factory having say, two ton freezing capacity per day 
fthd suitable cold storage space, is about Rs 65,000. Bub this could be 
reduced considerably if the work could be taken up by some of the 
biiktent cold stores or ice factories at the ports. To produce daily two 
toils of frozen products a regular supply of about 60,000 fresh hen eggs or 
45,000 duck eggs is necessary. This should be readily forth-coming from 
concentrated areas of production such as. the Eastern’ Betogal and 
Travancore and Cochin States, if the producers could be assured "Of a 
regular demand and the collections were properly organised. 

Estimates for costs of a factory for dehydrating the eggs are not 
available, but since the processing is not' id be done under frozen 
conditions, the plant would be comparatively cheap. The same would be 
the case with transport charges in ordinary conditions. 

Adequate study of the qualities of Indiai^ eggs and their proper 
selection and collections on the one hand, and practical experience in the 
management of the factory on the other, appear to be necessary, if the 
^ehterprise is to be successfully undertaken in India.— (iwntfls Bazair 
Patrika.) • •' 

CaTTON TRADE IN INDIA 

WoHd position.— Eeviewing world cotton tradd^ Mr. Niranjan P^ad 
said that the year w^s a record one in.the matter of the world’s total crop 
of raw cotton. This record-crop, combined with the recession in, busings 
activity that had already set .in. in America and the world since 1937, 
brought down the prices to new low. levels. The world consumption also 
did not keep pace with the larger crop. . The statistical position of Indian 
raw cotton was much more favourable than that of American or Egyptain 
cotton. The crop - was smaller than in the preceding year and the 
consumption, particularly in India, was on a higher level. Indian mills 
consumed 2,994,000 bales as compared with 2,625,000 bales in the 
preceding year. The U. S. A. crop was larger in quantity and also better 
in quaUty. 

At the same time, for several months during the season, Indian 
cotton was selling higher in. parity with American, resulting in loss of 
■ ground for Indian cotton, in Japan and the Continent, accounting for a 
large decline ip export, Inrport restrictions and exchange, inaugurated 
by the Government of Japan to meet the exigencies of the 3iao*Japanese 
..conflict, reduced her takings by nearly half. 
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Speaking about tbe raw cotton crisis in India the speaker remarked 
that wi.th very little prospects of a material revival in world consumption, 
and with the present huge carryover, the position particularly remained 
as at the commencement of the last season. Unless something very 
extraordinary happened, there was every probability that prices would 
continue to remain at low levels. Cotton being the chief money crop of 
India, the situation was, indeed embarrassing. Belief, therefore, should 
be sought in increasing the consumption of raw cotton within the country 
itself and by reducing transport and handling costs and Government dues. 
“ We have to reconcile ourselves to the record crops and the low prices. 
Our Government can give relief in other directions such as exchange 
policy and railway freights."— (TAe Hindu). 

VITMAIN “ A ” AS CURE FOR NIGHT BLINDNESS 

Night blhadness, or inability to distinguish light in the dark, has been 
cured completely in 20 minutes. By subjecting himself to dietary 
experiments at Harvard University, an American, who normally enjoys 
excellent vision has established the connection between this complaint 
and the sufferer’s diet. Throughout the experiments, which lasted several 
months, careful note was taken of tbe man's powers of vision, and startling 
cjianges were reported. 

First, for 6 weeks^ be lived on a perfectly balanced diet augmented by 
daily doses of vitamin'A. His eye-sight, tested regularly to ascertain the 
least amount of light he could detect in a darkened room remained at a 
very high level of efficiency, as was expected. , , 

Then his food was changed suddenly. All items rich in vitapcdn A, 
such as milk products, eggs and certain vegetables, were eliminate^ from 
his menu, and tbe daily extra dose was stopped. Within .2fl hours his 
sight was affected in tbe dark-room tests, and at the end of 25 days on the 
impoverished diet his vision bad so deteriorated that 50 times as much 
light as originally perceived was required before be could detect anything. 

Then came the cure, carotene, tbe colouring matter in > carrots, very 
rich in Vitamin A, was injected directly into the subject’s muscles. At 
tbe end of 7 minutes an improvement was noted; in 20 minutes the cure 
was complete.— (TAfl Hindu.) 

THESE COWS LIKE THE RADIO 

On at least three English dairy farms tbe cows are milked to the 
accompaniment of music provided by tbe radio. Their sheds are fitted 
tp with loud speakers. This is not the latest eccentricity of an animat 
crank. The owners of the farms . have found that it pays. The cows 
have given improved yields and have won many important awards at 
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shows'. The programmes are carefully selected, ia,^z and swibg music 
being barred.— (Tfte Hindu.) 

INDIAN COTTON FOR GERMANY 

An important deal is understood to have been successfully negotiated 
by tlie Berlin office of the Federation of Indian Chambers of Commerce 
and Industries with' the German Government whereby, it is expected, the 
German Government will purchase Indian cotton in excess of their 
normal quota by nearly 20 per cent 

The Secretary of the Federation at Berlin, informs -the United 
Press that according to the terms and conditions of this agreement, the 
German Government are agreeable to purchasing through the Federation 
of Indian Chambers of Commerce and Industries 100,000 bales of- Indian 
cotton in excess of their usual annual import during 1939 provided the 
Federation make it possible for the sale of German machinery for 
industrial purposes of the same value. 

The significance of this deal, will be evident from the fact .that the 
amount of German import of Indian cotton has gone down from 209,924 
bales in 1931 to 144,776 bales in 1937. This has taken place ip spite of 
the fact that the total import of cotton from all countries into Germany 
has greatly increased during the same period. All countries with which 
Gertnany has trade agreements and clearing arrangements are, it is evi* 
dent, gaining ground in Germany at India’s cost. If this cotton deal is 
successfully pushed through, it will increase the value of the Indian cotton 
export to Germany by nearly 20 per cent . — {The Hindu). 

MOLASSES FOR ROADS . 

The annual production of 894,099 tons of molasses in India can be 
converted into road surfaces at a cost of ten annas per square yard, which 
compares with the present cost of fifteen annas for tar.macadam roads 
and Es. 3-10‘0 for cement roads. 

There is great scope, for the development of molasses roads in 
India, since the main ingredients required, namelyj molasses and coal 
tar, are available in unlimited quantities— molasses from the 150 sugar 
factories and coal tar and pitch from Jharia, Baneeguhj and the C. P. 
coal fields. 

The latest researches, have shown that 'molassed roads' have the 
same capacity to sustain heavy loads as tar-macadam roads, For the 
production of this new material the first step, is. the installa* 
tion of small tar-making plants in the different provinces, preferably near 
the sugar factories so that tar may be supplied to, the. road contractors 
without incurring any excessive transport charges. From the average 
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total of 394,099 tons of moiasSes p'rodiioed ip India, ananally, Dr. Sen,. 
Biochemist of the Imperial Institute of Siigav I'echiioicigy calcillates that 
every year 6,870 miles of good roads can be constructed. 

T he Sen Proces s as it is known consists of the carrying, out of 
resinification in the presence of an acid catalyst. In the first place 
molasses are dehydrated by progressive, thickening till the temperature 
rises to 135 degrees centigrade and it can be drawn into strings. The 
resulting substance is then acidified until its solubility is reduced to a 
minimum. The acidified molasses are then resinified with a mixture of 
coal tar and asphalt in the presence of acid.— (T/ie Hindu.) 

CUT FLOWERS LIVE TWELVE MONTHS 
An American professor has discovered a method of prolonging the life 
of cut flowers. Instead of fading in a day or two, flowers have been made 
to keep fresh for weeks and months, in some instances for a whole year. 
First sterilised with quarter-strength bromine water, the flowers are 
placed in a mixture of agar-agar, (a jelly-like substance prepared from 
certain sea- weeds) sugar, and various mineral salts. Under this treatment, 
flowers not only retain their freshness but often continue to grow. New 
roots develop and new plants totm.~(The.Hindu.) 

ANOTHER SUBSTITUTE FOR RUBBER 


Efforts to provide substitutes for raw materials which have to be 
imported from abroad continue to be made in Germany, Italy and Japan, 
and to a lesser extent elsewhere. From Italy comes news of yet 
another substitute for rubber-. This time it is a synthetic product made 
from skins of tomatoes. 


It is not yet known how far this latest discovery of the Italian 
research chemists will go to satisfy their country’s, rubber requirements. 
The skins of 400 tons of tomatoes are needed to make a ton of this artifical 
rubber. As the Italian tomato crop is estimated at 400,000 tons a yept 
not more than 1,000 tons of the new “ rubber” can be produced, even if 
every tomato in the country is commandeered for the purpose. The 
world’s total production of natural rubber is' approximately 800,000 tons. 


{The Hindu.) 


HOW MUCH DO you EAT iN A LIFETIME 


Diet experts estimate that the average individual eats about 50 tons 
of food in his lifetime. They say that for every pound that the normal 
person weighs he consumes something like 700 pounds of food before 
be dies. Of course some people manage' with much less than the 
average ; others put away a good deal more. 

There was the celebrated case of the Venetian who lived to be 102 on 
10 ounces of dry food and 6 ounces of wine a day.. There, was the Arab 
officer who would eat a baked sheep, 10 fowls and , 10 pounds of sweet- 
meats at a single feast, and who won 'a bet by eating at one sitting a oalf 
wetghiog Mvwal hundred poaQds.WZ7M Hindu), 



kludge and fiiE Gardener 


The word sludge has in itself an unpleasant sound and one dictionarjt 
definition is“ a muddy or slimy deposit from sewage’’. 

By suitable modern methods the slimy deposit from sewage can be 
converted into inoffensive plant-food known and valued by the gardener 
as humus. 


Sludge is a waste-product of modern civilization. The sewage problem 
is essentially the sludge problem. Means have been devised to effectively 
purify the liquid portion of the sewage so* as to discharge a harmless effluent 
into a river or stream. The “ slimy deposit” still remains to be dealt 
with. Before applying to crops crude sludge must be oxidised ; otherwise 
many crops excepting coarse feeders like cabbage will suffer. Transpor- 
tation is also difficult. It must be converted into humus. 


When sludge is incorporated with the soil in reasonable proportions 
the micro-organisms of the soil soon act upon it and it loses its slimy 
nature and becomes ultimately converted into humus. The same process 
takes place when sewage is oxidised in various forms of artificial filters* 
The most intensive form of oxidation results in the production of what is 
known as “Activated Sludge”. In the so-called Activated Sludge Process 
of sewage purification this material is built up by systematic and 
scientificaUy controlled artificial aeration in tanks. The sludge sp obtained 
when in throughly good ' condition’ can be drained and dried out readily 
and used as a brown humus-like product containinglsome 5 to 6% of Nitrogeii 
25^ to 3% of phosphoric acid besides 60% to 70% organic matter. It is thus 
a very valuable organic manure. Certain cities in America have produced 
this material in large quantities. At Milwankee. U. S. A. it is sold as 
“ Milorganite” and at Pasadena, California, as “ Nitrogenic Pertilizer”* 
There is no real reason why this should not be done in other big 
towns. But only certain difficulties in the necessary drying operations 
have hampered progress in this direction. But these are now rapidly 
overcome. 

There is little doubt that when activated sludge is generally available 
in an easily marketable form, guarnteed free from weeds and deleterious 
organisms there will be a great demand for it, more particularly on t hfe part 
of the gardeners., as it has shown to have qualities excellently suited for 
lawns and golf screens and' for general garden purposes, especially the 
cultivation of roses. Where concentrated activated sludge of the above 
composition is difficult ^0 produce a form of activated sludge or humus 
6 
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can be obtained by fermenting together ordinary slodgc, deposited in 
sewage settling tanks and town refuse or “ Kutchara”. The resulting 
product known as Activated compost" has in fact been successfully 
manufactured on a large scale in India by fermenting together of town 
refuse and actual fsecal matter at such pentres as Mysore, Indore and 
Bhopal. 

In England this process has been applied to tbe fermentation of town 
refuse and ordinary sludge from settling tanks the operations being 
briefly as follows 

(1) Befuse sorted, glasses, bottles etc. separated. (2) Ashes are 
separated from organic matter. (3) Pins, razor-blades etc. are separated 
by magnets. (4) The remaining organic matter is pulverised and falls 
into bays and is trimmed to receive wet sewage sludge containing 
up to 98% water. One ton of pulverised organic matter refuse is stated 
to receive two tons of wet sewage sludge. (5) The mixture is thoroughly 
turned and aerated by a mechanical shovel which deals with half a 
ton at a time. -The .compost is turned every four or five days and 
within 21 days complete dehydration and digestion of the sludge is 
said to take place. The heat generated destroys all weeds and deleterious 
organisms. Tbe resulting compost is an excellent manure for market 
gardens and for loosening heavy land. It however, seldom contains 
more than 1% Nitrogen and perhaps about the same percentage of 
phosphoric acid. 

In the foregoing way it will be seen that from modern towns 
provided with a sewage system or even from smaller communities 
where dry conservancy still prevails it is possible by suitable means 
embodying well recognized biochemical principles to produce large 
quantities of valuable humus which should be a boon not only to the 
landscape gardener or the ordinary amateur but particularly to market 
gardeners desirous of producing fresh vegetables for the market. 

The importance of fresh vegetables for human consumption is 
becoming increasingly recognized since it has been found that their 
vitamin content rapidly diminishes on keeping. It is clear therefore 
that market gardens should be established in the vicinity of every 
community and for that purpose a ready supply of inoffensive and at the 
same time cheap humus is available from the much despised sludge or 
“ slimy deposit” after this has been treated by modern scientific methods. 
’^[Gilbert J. Fowler ^ D, Sc. “ Tlie Gardener” Vol, II. No. d) 



CO OPERATIVE SUPPLY OF MUNICIPAL REFUSE AS MANURE 

The Madura Sales Society ventured to take up the Municipal 
contract for the disposal of night-soil and rubbish. 

Prior to this the right to remove these used to be sold by auction. 
Bicb contractors as middlemen offered to purchase and made huge profits 
by selling to contractors at high rate. The ultimate price for cash was 
Es, 2-4-0 per cartload of night-soil and 0-12-0 per cartload of rubbish. 
If on credit 0-1-0 per rupee per month as interest was also charged. 

The people bad already realized the use of nigbtsoil. 

The obiect of the Society has been to sell to the small cultivator at 
as cheap a rate as possible. The society got the contract for Es. 25,000/- 
for 1937-38. The cultivator is now able to obtain nightsoil at Es. 1-12-0 
per cart — load and rubbish at 0-7-0 per cartload. Along with reducing 
the price the Society has also been showing ways of compost making 
from night-soil and rubbish with a view to supplying the manure in 
the least dangerous and offensive form. Por this purpose it tried the 
Indore Process which consists of 

1. A shallow trench is made. 2. Alternate layers of rubbish and 
night-soil are spread. There are 3 layers of nightsoil in 4 of rubbish. 
3. Mixture turned first after two days after the charging. 4. Then after 
eight days. 5. Then after 15 days. 6. Allowed to stand for 3 or 4 weeks 
after which it is ready for use. At the time of turning if the stuff is 
very dry water is sprayed. 

The society started with using two cart-loads of rubbish for one 
cartload of nightsoil. The compost obtained was excellent. But it became 
costly— Es. 2/8/- per cartload, while farmyard manure was selling at 
Ee. 1/4/-. 

To reduce cost, on the advise of the Agricultural Chemist, the ratio 
of rubbish has been increased to 4 cartloads for one of nightsoil. These 
are heaped to save cost of trenching. The cost has come to Ee. 1/4/- 
per cartload. This manure has been tried by the ryots and found to be 
as good as the other manure.— (The Madras Journal of Co-operatioiij Vohtm 
XXX. No. 1 July 1938.) 



POWER ALCOHOL FROM MOLASSES 

Power alcohol instead of liquor has for some time been the slogan 
of the Bombay Grovernment. It has now been decided to utilise the 
molasses from all the eight sugar factories in the Presidency for the 
production of fuel. From the two sources a by no means negligiable 
quantity of power spirit should be forthcoming. 

The question before Government, however and the reason that no 
-progress has so far been made towards making a start with manufacturing 
this alcohol, is how to go about the establishment of the necessary 
factories. Should the work be undertaken by a department of Government 
in the same way as liquor is destilled now at Nasik or should the whole 
■project be handed over to a firm already in the power spirit business, 
with full knowledge of the very latest methods of manufacture and at 
the same time with the means at hand of marketing the product to the 
best advantage of Government ? Negotiations are now going on in 
regard to this point. 

■ An impetus has been given to the scheme by the experience of the 
Minister for Public Works, the Hon. Mr. Nurie, in Hyderabad State last 
week. All preparations have been made there for the manufacture of 
power spirit from molasses on a largo scale. It is estimated that 
■1,800,000 gallons cau be produced from the present outturn of juolasses 
in- that Htate, Experiments have been carried out with the spirit 
produced and cars have been found to run on it as well as on imported 
petrol. It is proposed, however, to mix the power alcohol with petrol in 
. .the proportion of one to three, the total of which would meet the require- 
ments of the States 

Apart from the incalculable value of making the province of Bombay 
at least partially independent of outside supplies of power spirit the 
scheme for the manufacture of that spirit has the added attraction of 
•great profit for Government. In Hyderabad, it is estimated that power 
alcohol costs about three and a half annas to produce, which would mean 
that after allowing for distribution costs, profit to the manufacturers and 
so on, the State would be in a position to collect ac least six and a half 
annas per gallon excise duty on the locally manufactured spiriti The 
same would apply in this province, and a new qiOd increasing source of in- 
come for road construction would be available. It is believed that the 



BOVINE COMFORT 


Whether scientific advancement has proved to be an unmixed blessing 
to humanity or not, it does appear to be doing a world of good at least so 
far .as the bo-vine world is concerned. There was first, the account from 
Australia some time ago of a cowshed fitted with a loudspeaker and the 
inmates being milked to music. Next one heard of cows going about in 
shoes as a safety measure against foot-disease. And now news comes 
from the Soviet that cows are wearing false teeth in Voroshilovgrad 
district. 

According to the Moscow newspaper, Vechernaya Moskva, cattle on 
collective farms have been suffering trom a mysterious disease which 
causes their teeth to drop out. The vets having failed to diagnose the 
trouble, one of the farmers, in desperation, decided to furnish every cow 
that had lost its teeth with a set of " masticators” ; and these are claimed 
to function as well as the animal’s original teeth. 

At this rate the world might shortly hear of myopic cows grazing 
through pairs of spectacles and their crippled sisters hopping about on 
artificial rubber legs.— (Times of India). 



Departmental, College and Hostel News 

It gives us very great pleasure to accord our heartiest congratulations 
to. J. 0, Macdougall, Esquire M. A., B. Sc.^ on his confirmation as the 
Director of Agriculture C, P. and Berar and to E. A. H. Churchill, 
Esquire B. Sc., on his confirmation as the Principal, College of 
Agriculture. 

The College is now surfeited with the examination atmosphere, as 
the dates of the annual examinations are fast approaching. Every one 
appears to be very serious about his studies and the Social activities of 
the College are now practically on the wane. 

We had amongst us Eao Bahadur Eamaswamy Sivan, Late 
Principal, College of Agriculture, Coimbatore, who was kind enough to 
give us an after dinner talk about his favourite subject of agricultural 
colonization. He gave an account of the colonization scheme which is 
being worked out in the Punjab. His talk was highly interesting and 
illuminating as his masterful way of speaking, was now combined with 
the showing of photographs of the colonizers houses, farms, cattle, etc. 

As regards sports, we seem to be rather unfortunate this year; for, 
our Volley-ball Team, which was the holder of the “Eobertson Medical 
School Volley-ball Tournament Gup and which was strongly fancied for 
the final honours this year as well, won the first two rounds in fine 
style, but as ill luck would have it, lost by a narrow margin in the 
finals. However, we bad put up our best performance, and the match 
was certainly worth the play. Our players need not, in any way get 
disappointed at such reversals, and we are sure they will start with 
renewed vigour in the next session. 

The Final match of the College Tournment in Tennis Singles was 
played on the morning of 2nd Feb. 1939 between Messrs. H. N. Dass 
(iV year) and B. B. Bannerjee (II year) when Mr. and Mrs. Churchill 
kindly graced the occasion by their presence. The match proved to be 
a very interesting event as the spectators were all tbe time under a state 
of pleasant suspense, when the fluctuating fortunes of both the sides 
hung up the resalt in balance. Each point had to be won, after a 
protracted rally, full of occasional flashes ot spectacular drives. The 
trophy went to the youngster who no doubt gave an excellent account 
of himself charactecizad by great patience, while the elder player 
who has an inimitable style often gave us thrilling tennis specially 
at his occasional net incursions. 

Our thanks are due to Mrs, Churchill who kindly agreed to present 
a cup to the winner and to give away the trophies and to Mr. Churchill 
without whose encouragement in matters of sports such activities of 
tbe College would not have been a success. 

We are glad to note that Mr. N. B. Gupta of the IV year has been 
selected by the Nagpur University in it’s Hockey team. 
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Name of Officer. 

Designation. 

Period. 

K. G. Paturkar 

Farm Supt., Yeotmal. | 

1 monbh and 10 days 
from 2l8t Oct. 88, 

R, N. Keyasth 

E. A. D., Drug. 

4 months from 17th 
Jan. 39. 



Gow Anasuiya-of the College Dairy with her twin male Calves. 
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PNEUMATIC SPRAYERS 

Manu]?aotxjbbd i.y 

THE STANDARD FURNITURE Co., Ltd. 

KALLAI-MALABAK. 


Sprayers : — 

I Gallon Capacity 
Gallon Capacity 
Gallon Capacity 

Suitable for .—SPRAYING 
MALARIOL, 
ANTI-MOSQUITO 
CAMPAIGN AND 
ESTATE USE. 

A large number of our Sprayers are in 
use in the Madras Presidency and other 
part of India. 

Trial Order Solicited. 

Spare Parts Supplied. 
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Editorial 

DRYING TENDER GRASS 

Ono of the ways of improving the yield and quality of 
grass obtained is by cutting the grass frequently when it 
is tender. We remember to have read sometime back in one of 
the local news papers, a suggestion made from some one in Berar 
that as lot of valuable grass is wasted in the Jungles during the 
rains that drying the grass by artiticial means should be tried. 
For drying tender grass with the object of improving the yield, 
quality, and overcoming the unfavourable weather conditions on 
the field which do not permit open or sun drying, machines have 
been invented in which the tender herbage can bo dried by heat 
and air. The dried tender graso can be easily stored and trans- 
ported. 

It is acknowledged by all who have tried this dried tender 
grass as a diet for cattle that it is a rich food and sometimes as 
valuable as the lower grades of concentrated ieeds. It is even 
considered as body building food and a food which supplies 
energy quickly even for human beings. We are informed that in 
a certain Sta^e in the United States the members of the 
University Basket Ball Team are made to cat daily a dose of 
grass of the iSih'^Ye .description to keep themselves fit ahd that 
certain oom^anies.aJle selling dried grass in the form of patented 
produQts ap- health giving tonics* There are grass gvmzolers who 
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are quite impressed with the health giving properties of dried 
grass and take a spoon full every day to overcome the de- 
pressing effects of winter. It is commonly observed that cattle 
improve in condition when young grass in available in the pasture. 
Byidently there must be something in the young grass which 
ndakes it so healthy and nutritious- It has also been found out 
recently that if the grass is kept short by frequent cutting the 
grass retains its high feeding value. Tender grass when cut and 
dried immediately retains it’s health giving properties. The grass 
can be cut once a month. Dehydrated grass differs from hay in 
that dried grass is Only fresh grass with the water taken out. 
But- in the case of hay many valuable nutrients including vitamin 
A, are removed due to prolonged drying in the field. 

Dehydrated gra^s has also been found capable of imparting 
to the milk a beautiful yellow colour because of the carotene in 
the grass. Dried grass when fed to poultry increased the hatoha- 
bility.T Chickens are raised statisfaotorily quite in doors with the 
food; ... ^ 

The technique of .drying the grass consists of two ways (1) 
using a liot current oi air at a high temperature (800 C to 1600 0) but 
only for a short time (2) using only a temperature of (150 C) but 
keeping the grass in contact with the air for longer periods. The 
grass never reaches the high temperature so long as there is 
moisture in the grass for the heat is (also used in . evaporating it. 
The main object is to get unscorched, even dried product which 
will be palatable aOd as valuable as green grass. 

Grass drying machines were first ready for practical tests 
under field conditions in 1233 in England. But till 1935 the 
general farming public were not really interested in the recent 
innovation of grass drying. If grass could be dried artificiaUy the 
land could be cut several times during the season despite the bad 
weather, and every field could contribute it’s full share to the 
It is .a kind of factory process applied to agriculture. A 
f^ew English farmers who during the last" three years tried grass 
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drying have kindly given oat the financial aspect of their ox* 
periences. Two or three of them with the right kind of machine 
were able to get their costs below £ S a ton, excluding manage- 
ment, farm overheads, and storage charges | but the general; aver- 
age appears to be near £ 6 a ton. But one thing that should be 
borne in mind is that the stud obtained is not hay, but a" highly 
concentrated food which can displace many such feeds as ; brain, 
cakes etc. 

One of the machines tried by the pioneer farmers was the 
Curtis Hatherop machine. It produces 600 to 800 lbs dry grass 
per hour. , The cost of drying worked out at about £ .6 per ton of 
dry grass obtained. • 

Grass means not more than 6 inches long- and drying means 
the extraction by artificial means of sufficient moisture, say upto 
80 per cent, to. enable the residue to be conserved for use as 
food. 

Dry grass does not contain more than 13 to 20 per cent 
protein and hence with reference to this food ingredient it is inferior 
to cakes which contain over .22 per .cent. But it is. mp^re to be 
valued on account of the carotene which gives the milk the rich 
yellow colour and possibly a higher vitamin and mineral content 
than cake. . 

Even among the dairy men who have tried grass drying to 
save cake merchant’s bills opinion is divided. Some talk 
enthusiastically about dry grass, and its carotene, vitamin and 
minerel ingredient. While others belive that cake beats dry grass 
and that caroten, vitamin and minerals may be supplied by feeding 
Carrots, Kale, or Silage at a lower cost. 

No matter what type of drier is used the total cost of 
installation for a machine to give an output of 300 lbs. dry grass 
per hour will not be less than £ 700. 

The grass drier may be useful in dealing with tender grass 
when it is growing in plenty, or to fight with wet weaker 
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makes hay-making difficult. But the grass drier will not make 
grass grow during a drought and will have to be lying idle. 
In India the usefulness of a grass drier offers scope for trial since 
inuch of, the grass growing in the jungles goes to waste* 

Drying of forage crops other than grasses like clover is being 
attempted .in England. 


Original Articles 

A NOTE ON THE EFFECT OF AMOUNT OF FEEDING OF SUGARCANE 
IN THE MILLS ON THE EXTRACTION OF JUICE 

By R. J. Kalamkab, B. Ag., B. So., Ph. D. 

{Deputy Director of Agriculture, Jubbulpore.) 

Aun 

W. S. Dbhapbai, B. Ag. 

{Agricultural Overseer, Exptl. Farm, Adhartal.) 

1. Materiai and metliod.— This preliminary note briefly describes the 
effect of feeding of varying number of sugarcane on the amount of juice 
extracted and the time required for ii The experiment consisted of 
feeding Co. 237 sugarcane in lots of 3, 4, 5 and G in 3 rollered Sultan 
Mills, two of which had 8.5" diameter and height while the third had 7.26" 
diameter, and height. Setting of the Mills was normal. 100 lbs. of sugar- 
cane were used in each case. The number of canes, the amount of juice 
and time required in each case were recorded. The speed of the bullocks 
was normal throughout the experiment. The results are tabulated below 
in Table 1. The data are statistically examined. 

TABLE 1 


Mill 1 Mill 2 Mill 3 


Number of canes feG at a time. 



3 

4 

5 

6 

3 

4: 

5 

6 

Nigpfuber of caues, 

72 

82 

85 

95 

71 

78 

75 

91 

qf juice in lbs. 

64.5 

66.5 

65.5 

64.5 

62.5 

64.5 

65 

65.5 

Thne in mibiites.’' 

96 

26 

23, 

20 

30 

29. 

19 

18 


I 3 4 n G 

65 65 67.5G7..5 
29 25 23 17 ■ 
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2. VarUbilit; in the number of canes per 100 lbs. of sugarcane.— The 

mean number of canes per 100 lbs. of sugarcane is 80*75 with a standard 
deviation of 9.85 per cent. No observations on the length of millabl© cane 
and its diameter were taken. ■ 

3. Effect of feeding of canes in different lots on the extraction of juice.— 

The analysis of variance of amount of juice extracted is given in Table 2, 


TABLE 2 

Analysis of vnrianoe of extraction of juice. 


! 

Due to 

D. P. 

Sum of squrss 

Mean squr. 

P. 

P. for 

significance 
at 5% level. 

Remarks. 

i 

Eeeding 

3 

7.42 

2.44 

2.16 

4.76 

Not signifi- 







cant. 

Mills 

2 

7.04 

3.52 

3.11 

6.14 

do. 

Error 

6 

6.77 

1.13 




Total . , . 

n 1 

21.23 1 

1.93 1 


1 1 

The data indicaj 

te that there is no significant difference in the amount 


of juice extracted both for the canes fed in different lots and for the 
different mills used. 

Mean values are tabulated below. 


TABLE 3 

Juice extraction for different lots of cane fed. 


No. of canes fed 

3 

4 

1 

1 5 

6 

Mean. 

S.E. 

S. E. 1 

Juice in lbs. 


65.3 

1 

66.0 

65.3 

65.3- 


0.93 


TABLE 4 

Jtiice extraction per Mill 



























150 


AOnlCTJLTUliAIi nOLIilSGE MAGA/.IN^S 


From table 3 it appears that although no signihcant variation of 
juice extraotion is noticed compared to the general mean there are 
indicalnons that canes when fed in lots of 3 gave lesser juice extraction 
compared to higher feedings. It is possible to.test if the juice extraction 
in case of feeding 3 canes is significantly different from the mean extrac> 
tion of juice when the canes fed 4, 5, or 6 at a time are taken together. 
Analysis further carried out shows that out of the 7,42 sum of squares 
with 3 degrees of freedom for feeding of canes, 0.25 alone represents that 
due to difference between the juice extraction when canes are fed in lots 
of three and the mean juice extraction for canes fed in lots of four, five 
and six viz, 64.0 and 65.7. The ratio of 6.25 to 1.13 works out to .5.53 
while for significance it should be 5.99 for one degree of freedom against 
si-v. The difference is not still significant although it is approaching the 
5% level, in view of the small number of degrees of freedom on which 
the error is based. 

Similar analysis pf juice extraction for Mill No. 2 against the mean 
juice extraction of Mills 1 and 2 together shows that out of 7,04 sum of 
squares with 2 D. F., 1 D. F. due.to the abov.e contributes 4f59 sum of 
squares which is not significant compared to the error variance. It thus 
shows that although Mill No. 2 has given lesser e.xtracti6n compared to 
the other two the difference is not statistically significant 

4. Variations in time (or crnsiiinK canes in different lots oq different milli. 

The analysis of variance for the time required for crushing 100 lbs. of 
canes in different lots is given below. 


TABLE 6 

Aiialysis of variance 


Due to j 

D. F. 

i 

Sum of sqrs. 

Mean sqrs. 

P. 

F for 5% 
s|gmfioanoe. 

Eemarkso 

Feeding 

3 

306.25 

102.08 

17.24 

4.76 

Significant. 

Mills 

9 

17.17 

8.59 

1.45 

5.14 

Not signifi- 
cant. 

Error 

6 

35.50 

i92 

... 

1 

... 

Total ... 

11 

358.92 

... 

... 

... 

. * « 


The variation in time due to feeding of canes in different lots is at 
once significant. The variation in time taken by the different mills is not 
fiignifleant The. mean values ate tabulated below. 
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TABLE 6 


Time required in minutes for juice extraction of 100 lbs. cane for 
different lots of canes fed. 



4 

1 

5 6 

1 

Mean. 



Time in minutes 

32 

27 

1 

22 ' 18 

1 

24.6 

n 

6.7 


TABLE 7 


Time required in minutes for juice extraction of 100 lbs. of 
cane for different mills. 


No. of mill 

1 

i 

1 

2 

3 

Mean. 

S. E. 

1 

i 

S. B. % 

Time in minutes 

26.3 

24.0 

23.5 

24.6 

1.22 

4.96 


5. Sonmarj and conclusions.— (1) Mean number of canes per 100 lbs. 
of Co. 237 sugarcane was 80.75 wibh a standard deviation of 9.86^. 


(2) Feeding of canes in lots of three at a time appears to yield lesser 
juice extraction compared to the feeding of canes in lots of 4, 5 or 6. The 
difference is, however, not statistically significant. 

(3) There is a significant variation in time for crushing canes in 
lots of 3, 4, 5 or 6 fed at a time, the time required being in a descending 
order, 32 minutes being required to crush 100 lbs. of cane in lots of 3 and 
only 18 minutes when fed in lots of 6. 

(4) No significant variation in the extraction of juice or in the time 
required was noticeable for the three mills used in the experiment, 
although Mill No. 2 gave lesser extraction of juice and Mill No. 1 
required more time. 

(5) Mean extraction of juice per 100 lbs. of cane was 66.3. 








tHE IInipORTANdE OF HEREDITY AS A FACTOR IN “CROP IMPROVEMfe^lT’’ 

Bv 8. B.- VAmYA, B. Ag. 

{Leoturer in Doiony.) 

To begin, we ask what is meant by heredity ? Concisely stated we 
may say it is the transmission ' of life from one individual or pair of 
individuals to a third. Another definition is that heredity is likeness or 
re§embl4nce of offspring to parents. In either statement there is the 
implication that life is passed on from one generation to another and that 
the o&pring partake of the qualities or characteristics of their parents. 
In fact when we consider the matter even a little we observe that the 
likenesses are the outstanding feature. The offspring of cattle are never 
sheep, nor is the progeny of wheat ever barley, though some people may 
so imagine. The progeny of cattle are cattle only, and of wheat, wheat 
only. The resemblance which offspring bear to parents is such that the 
species or type, be it plant or animal, to which both belong are 
unmistakable. 

So far so good, but what are resemblances and how arc they 
transmitted ? This is the question we must ask and answer if we arc to 
understand the hereditary process. A corn plant resembles another in 
that both have stalk, leaves, ears tassels and are readily identifiable as 
corn. .These .likenesses are real but between two corn plants very great 
differences may exist. On one the stalk may be tall, its leaves broad, its 
ears large with kernels flint or dent, starchy or sweet, and in colour white, 
red, yellow or variegated. It may require as many as 200 days of 
growing weather to mature seed. On the other hand, another corn plant 
noay be short of stalk, its leaves narrow, its ears small, and its period of 
growth to maturity less than 100 days. Those differences between the 
two types are character differences and are characters that are definitely 
•inheritedi It is with differences of this kind that the breeder is concerned 
and the study of these has contributed to our knowledge of the trans* 
mission of characters; and has. shown us how the .hereditary machine 
works. 

We will recall an earlier statement to the effect that Gregor Mendel 
made a very significant contribution to the study of heredity and to the 
allied art of breeding. His real contribution was that he showed for the 
first time that certain characters are transmitted as definite unitary 
things. He crossed a wrinkled pea with a smooth one. Later on he was 
able to get back pure wrinkled and pure smooth peas from the cross and 
in definite numbers. He showd by this that there was some definite 
material factor in the pollen or egg cell of the plants which gave rise to 
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vvrinkledness or smoothness and that those, could be combined in the, 
cross and later separated out without any blending or contamination of 
one with the other. Here was a key which would unlock many of the 
mysteries of inhertance. It likewise furnished the breeder with a most 
useful idea in carrying on his work. Suppose the plant breeder had a 
yellow kernelled sweet corn which was in all respects similar to the one he 
has except that be desired the new corn to be white in kernel colour, he 
could obtain the new type by crossing his yellow sw.eet corn with any 
white variety he might have made. la the crop grown the second year, he 
would select only sweet white seeds from the ears for planting. The 
crop grown from these would be white and sweet only. Probably other 
diffecenc&s would cuter in, such as differences in maturity, size and shape 
of ear, and the like and to remedy this further selection would . be 
necessary. The point, however, is that the characters with which he is 
primarily concerned, namely, colour and texture of kernel, ate things 
which are inherited as definite and distinguishable things that in the 
pollen and egg cells of the plant there are bits of matter which account 
for these characters and give rise to them; that these bits of matter doA’ii 
fuse or blend or disappear. They bold their own identity and go into 
the crosses and come out again without any loss or change. 

The importanee of this discovery, was very great because it enabled 
the breeder to plan bis work with a dedniteness which he could not do 
before. But it also showed him that he must (in order to be sucdessful) 
rightly distinguish beforehand whether the differences with which be 
was dealing were actually inheritable or whether they were due to the 
environment in which the plant grew. 

It u as formerly a common belief that the conditions under which 
plants grew affected hereditary characters. People thougbt that plants 
were changed by culture, and that plants were able to adapt themselves 
to new conditions. If, for example, a variety of, let ns say wheat, was 
brought into a section where it had not been grown brfore and if it 
failed to do well it was said to lack acclimatization. It was supposed that 
if it were grown for some years in its new habitat this defect could be 
overcome and the variety would do better and, as they said, become 
acclimated. 

The only objection to this view of heredity is that it is hot true. 
The hereditary units or particles tvhicfa give rise to characters are not 
changed by environment. They remain constant. Acclimatization, as it 
is called, can occur only in some crops where .there are present 

a 
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some plants which auo already acclimated and which because of their 
greater seed production gradually displace in succeeding yoars those types 
which are nnadapted. This is the case with self pollinated crops like 
oats, heansj wheat, barley and the like. In other crops, such as corn, rye, 
timothy and some others, whore cross pollination is the rule, acc- 
limatization or adaptation comes abont through selection of new 
combinations of the hereditary praoticles or determiners. The point I 
•wish to make clear is that environment is of no effect in bringing about 
any actual changes in the hereditary materials themselves. The genes 
or factors which determine plant characters are stable and for all 
practical purposes remain unchanged and unchangeable. What actually 
does happen is that new combinations of these praoticles are possible, 
due to cross pollination and in consequence some plants appear which arc 
better adapted to the environment and produce more and better seed 
than others do. Selection of these is effective and a so-called adapted 
strain results. The important thing to remember here is tint getting the 
right heredity for the growth conditions provided is the all important 
matter. G-ood adaptation simply means that plants having it iiave snob 
an hereditary make up that tdiey can and do respond well under the 
growth conditions provided. 

Let xxs take an illustration from each of the two great typos of field 
crops. Commonly we groxxp plants in two classes those which are 
generally self or close pollinated and those which habitually cross 
fertilize Field or garden beans are an example of t ixe self pollinated 
group. Now everyone w'oo has grown beans knows that sometimes a 
disease gets in and rxxins tho crop. Such a common disease is the black 
pod spot which may ruin a whole field in a week. There are 
different strains or varieties of pod spot, three of them in fact, some 
varieties of beans ate resistant to one are or two of those tortus of pod 
spot and susceptible to the third. Other beans arc resistant or susceptible 
to 6ther8..of the three forms. The old New York pea bean was apparently 
susceptible and never became adapted or acclimated to I he extent that it 
coxxld resist pod spot and some other diseases, such as the dry root ret. 
It therefore passed out of the picture and is a relic of tho past. Tt lacked 
the definite hereditary factors of disease resistance and could not acquire 
them. It coxxld not successfully acclimate itself to an environment 
where pot spot and root ,rot where present. What was the result ? 
A new pea bean took its place. Why, because of belter yield ? No. 
Of better quality? No. The new. been supplanted it becaxxso it had in 
its heredity some factors for resistance to these diseases which the earlier 
},iean lacked and which if neyex* could acquire. 
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Xow the new bean- that took its place— the Michigan Itobust, as it is 
called is unfortunately susceptible to one of the three strains of pod spot. 
There is no evidence that it has acquired any immunity to the disease 
even in the fifteen years it has been grown in the State. But by crossing 
it with Well’s Bed Kidney, . which is immune to the particular strain pf 
pod spot to which the Eobust is susceptible, a new pea bean has been 
develeped which is resistant to all known strains of the disease. 
In time this will probably replace Kobust. Varieties come and go. 
But they come because they have a hereditary make up which 
suits them better to their environment than the heredity of the sorts they 
displace. They “ go” in torn, as some weakness which is part of their 
inheritance is discovered and still more effective heredity is found to 
take their place. Environment changes and plant heredity must be 
altered to meet the changed eondi Dions. Such alteration can occur only 
through some sort of l)reeding' process. 

If we look at the broblem of adaptation in the case of the 
cross-pollinated crops, the importance of heredity is equally 
apparent. Here because of constant crossing and the fact that in 
most cases highly hybrid plants are more vigorous than are inbred 
individuals of the same crop, new combinations of hereditary charac- 
ters are constantly occurring. If these are better adapted to the 
farmer's, purpose than are others, they are selected and gradually 
a new race or variety is built up which becomes more and more 
adapted as selection proceeds. The case of corn is an excellent example. 
The variety Cornell 11 was derived by this sort of selection from Pride 
of the North. Yet there are several strains of Oorneli ll that ripen well 
even in the immediate neighbourhood of Ithaca where its parent variety, 
Pride of the north, rarely does more than reach roasting ear stage. How' 
has it been possible to bring this about ? The procedure of course was to 
select seed from early maturing plants year after year. What really 
happened was that hereditary determiners (or genes, as wo call them),- 
for early maturity were present. These factors were just as definite as 
the factor which gave rise to the smooth or wrinkled condition in Mendel’s 
peas— but there were more of them. Breeding, that is to say selection, 
isolated plants which had these factors for earliness in considerable 
numbers and when selection had gone far enougli to fix them a new 
variety or strain was the result. 

Acclimatization as it is commonly understood exists only in 
immsiginitaon. But if looked upon as au actual bveedlug process whereby 



AGMOtriiTURAt. OOIiiEGK MAGAZINE 

nature or man picks out the best individuals or groups and multiplies 
them because they are more prolific of progeny or more suited to his 
needs, then the idea has meaning. Adopting this viewpoint, wo see at 
once that plant heredity is and must be a matter of overwhemling 
importance in any kind of crop improvement where plant adaptation is a 
factor. 


NON CREDIT CO-OPERATIVE SOCIETIES FOR AGRICULTURE 

Bt J. L. Sen, B.Ag. 

{Servioo of Credit Societies to Ayriotiliurti, Assam,} 

In view of the present low standard of edncatlon among the masses, 
non credit societies do not promise immediate success, In the mean- 
time the Agricultural Department should make use of Co-operative Credit 
Societies by making them instrumental in the dispersal of new ideas and 
the introduction of improved varieties. When loan is advanced by 
Co-operative societies or by the Government to finance such i^ms of 
Agriculture as the pijrcbase of seeds, implements etc, the debtor must 
agree to their purchase from a Government seed-depot or any recognised 
seed farmer or firm. This may in the beginning arouse some suspicion in 
the minds of cultivators but it will be dispelled when they will realise the 
merits of good seeds and improved implements. Long term-loan may be 
advanced to selected cultivators at least for 3 years it not for 3 years on 
the condition that during this period they will farm according to the 
directions, laid down by the District Officer of Agriculture in charge of the 
circle. A cultivator so doing will be guaranteed against auy loss, arising 
from the impoteucy of the measures suggested. But the profit and loss 
statement should be drawn at the end of the whole period so that any 
loss incurred in a bad year may bo more than made up in a good year. 
This imposes the condition that a cultivator must maintain an account, 
recording the receipts and expenditure which will also include his own 
labour wages. No guarantee can be provided for a loss from any unfore- 
seen slump in the market. 

Organitatioii of dob credit oocietieo for Agriculture. — Side by side with 
this sort of organisation of non agricultural societies, purely 
agricultural societies should be organised for the furtherance of 
agricultural production. These agricultural societies may tijihe the 
foUowiog iatmai ... - 
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(1) Co-operative purchase and sale societies. 

(2) Co-operative crop-protection societies, 

(S) Co-operative Agricultural Associations. 

(4) Co-operative milk societies. 

(5) Co-operative sale-societies. 

• (6) Co-operative production societies. 

(7) Co-operative Livestock Improvement Associations, 

(8) Co-operative cattle insurance societies. 

Co-operative pnrchase and sale societies.— Ordinarily the purchases and 
sales made in a village may not be sufficiently huge or continuous to 
necessitate the organisation of a Co-operative purchase sale society. But 
the domestic and agricultural requirements of a pargana or taluk may 
ensure its success. Every such society must have a stall of seeds, manures, 
agricultural appliances and domestic reqirements. This will secure the 
benefit of Co-operative purchase to cultivators. The necessary fund m'ay be 
raised by share capital, and loan from the Government. The profit made by 
collective purchase should be distributed among share-holders 
in proportion to their individual purchases after setting apart a 
certain percentage as Beserve Bund- The function of Co-operative sale 
also could be undertaken by a society, which should pool the agricultural 
produces for sale and sell them direct to whole sale dealers. This will 
secure the lion’s share consumed by middlemen to cultivators. 

Co-opcntiTe crop protectioa societies,— Though full-fiedged Co-operative 
societies for Co-operative protection are non-existent, still Co-operative 
efforts in such matter as protection of crops from stray cattle are 
common everywhere. But such efforts are limited only to Co-operative 
grazing, which does not require any fund. The protection of crops from 
pigs, water-hyacinth, insect pests also requires organised Co-operative 
efforts and necessary fond which can be raised in the manner described 
above. The need for Co-operative crop protection can not be over- 
emphasized. In the absence of any such effort regular cultivation of 
Bahi Crops is almost non-existent. Thus self-suhsistent farming, 
which we are trying to introduce has become a remote possibility. Often 
we find one or two enterprising cultivators, ready to grow pulses, spices, or 
oil seeds hut their attempts ate chilled by their apathetic neighbours who 
often deliberately subject these crops to cattle depredation. The protec* 
tion of crops from water-hyacinth cannot be achieved until prgapised 
Co-operative efforts are put to it. Similarly the naenace of insect p,ests 
paiwot be ta6Ue4 properly without the cozicetted action of eulti,?atgre. 
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Co-operative milk societies, — Tna organ isafeiou of Oo-oyerativii Alilk 
Suoicfcies by the department has proved a failure. Among many ooutri- 
butory factors, the apathy and iadilfereace of members can bo cited aa 
the most glaring one. The organisation owes its origin to (.loverameut 
initiative and not to spontaneous action taken by milkmen thomaolvos who 
often regard a society as a customer of their milk. To ensure success, 
tiie interest of subscribing members must be created first aud the 
effort aud initiative must come from them and not from the ollicial 
stream. 

Co-operative AgricuUnral Associations. -hlvery thing couoorniug thu 
economic interest of the members excepting the supply of credit should 
come within the activities of an Agricultural Association. Propaganda 
for the improvement of Agriculture, tlie purchase of agricultural aud 
domestic requirements, hiring out of implements and mao bines , marketing 
of agricultural produce etc,, should bo uudortakcu by it. An association 
must train one of its members in agriculture ou improved lines in a 
Govermeut farm or recognised agricultural iustitution aud utilikio his 
services for the betterment of the existing agricultural practices. 

The membership to any registered (Jo-operative society in a town 
or village must be open to all agriculturists above 18 years of age aud of 
good character. The necessary fund must be laised by share capital. 

The mauagement of an association must rest on the bands of a 
Managing Committee, duly formed. To avoid complications, credit 
transactions should be avoided. The member must have a prior claim 
to the privileges furnished by au association even to the detriment 
of its economic interest as co-operation is an association of individuals and 
not of capital. Twenty five per cent of the net profitj secured by au 
association must go to form the Beserve Fund and the balance must 
be utilized for the following purposes. (1) Creation of a bad debt fund. 
(2) Payment on paidup share capital as dividends. (3) Payment of 
of rebate to members in proportion to the amount of purchase 
made by them during the year. Such an association can utilisse the 
services of the district staff of Agricultural and Co-operative departments 
more than individual members can themselves do. To help those depart- 
ments in rendering their services, associations must submit jointly their 
reports quarterly, pointing out their short oominga, to the Director of 
Agriculture and Registrar of Co-operative Societies, Such an association 
will be a nice ground for the propagation of ideas of different nation- 
building dppavfmeute namely Agricultural, Educatioual, Suuitary Etc. 
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Co-operative eale societies.— It is a well known fact that a market is 
the safety value of production and supplies the driving force for better 
production. It. has been rightly remarked by the Royal Commission on 
Agriculture in India that ‘'The importance of such markets lies not only in 
the functions they fulfil but also in their reactions upon productions. • Well 
regulated markets create in the mind of the cultivator a feeling of 
confidence and of receiving fair play and this is the mood in which he is 
most ready to accept new ideas and to strive to improve his agricultural 
practice. Unless the cultivator can be certain of securing the adequate 
value for the quality and purity of his produce, the effort required for an 
improvement in these will not be forth-coming,” Our daily experience 
also corroborates this statement fully. The extreme apathy of cultivators 
to better farming, to result in better production is due to the absence of 
well regulated markets to stimulate them. Similarly our efforts to 
introduce better varieties are not very warmly responded to; as no 
premium is paid for the quality in local markets where most of tlia 
agricultural produce of a cultivator is disposed of. Further the present 
system of marketing by individuals does not enable a cultivator to present 
ii sufiSoient bulk in proper grade to be in direct touch with the export 
market and to minimise the spread between producers and CeSnsumers 
prices. Thus when viewed from all corners, the importance of organising 
Oo-operative sale societies needs no emphasis. 

The great disadvantage which forces a cultivator to unload his 
produce in an otherwise favourable market is the want of (1) cash at 
the time of harvest (2) facilities for proper preservation and (S) 
suitable transport facility all throughout the year. All these factors 
largely account for the great disparity in prices at the times of harvest 
and sowing. Oo-operative marketing presupposes .the removal of these 
disabilities and needs the organised efforts of different departments. The 
improvement of transport facility is a subject which concerns public 
works department, local boards village authorities and Pauchayats and 
needs their concerted actions. The devising of suitable measures for 
preservation comes within the preview of our department. Financing at 
the tirde of harvest mast be taken up by the Government, 

All the produce of the same class should be pooled together in a pool, 
organised by the co-operative sale society. A cultivator on the product- 
ion of his produce to the pool, must get half the anticipated' price. This 
will enable him to meet his immediate requirement for cash; The balance 
due must be p.sid oii the salenf the prodiice aft.er deducting the expenses 



100 A(l,ftl(’TfI,a?aKAri (JOliJ.KCtlC .\fAGAZINM 

of markeklug and a small profit to be distributed among tho producers as 
dividends and also a percentage of the net profit to be kept for Keserve 
Fund.- This sort of pooling and selling in bulk will enable the producers to 
grade their commodity properly and to secure a better price for it. 

Co-operative production locieties.— The evils of small and fragmented 
holdings are too numerous to describe in detail. A small holding cannot 
give full employment to a cultivator's bullocks, implements and bis 
labour and leads to enforced idleness. The introduction of power- 
machinery is not profitable there. Any measure that increases the 
agricultural production cannot be introdnced unless cnltivators are ready 
to sink tbeir individnal interests in collective interest. In a Co<operativo 
production society, a body of cultivators has to pool their resources and 
put them to the benefit of all. 

The collective farming, thus sponsored,, must bo financed by 
cultivators in proportion to the area of their arable land. A Co-operative 
Production Society may also borrow from a Co-operative Credit Society and 
from the Government. It must engage an accountant who will maintain 
an account of the expenses (including the labour wages of tho members), 
incurred in collective farming. A portion of the profit must form a 
Reserve Fund ai an insurance against a bad year and the rest should bo 
distributed among the members in proportion to the land labour and 
capital, furnished by them. 

Co:operatiTe Livestock Improvenent Associatioai.— Tho collective effort 
in Livestock Improvement is indispensable. Breeding, feeding Etc 
demand the organised effort of a number of farmers. The jurisdiction of 
a Livestock Improvement Association must extend over a Taluk or a 
Pargana. An association must maintain its own stud bulls and cultivate 
its fooder. In this district the scarcity of sufficient green and nutritious 
fodder is very acute in some parts of the year and the effort of an 
individnal farmer can not reach the threshold of the problem. If tho 
cultivators are all improved with the idea of growing fodder, tho fodder 
supply can not be problematic. A Co-operative Livestock Improvement 
Association can secure its cattle life against epidemic diseases by provid. 
ing proper preventive and curative measures. An association can start a 
dairy as its offshoot and can handle milk more profitably than an 
individual farmer can do. 

Co^opentive ealtle iunraiice societies.— The attempt of insuring cattle 
against mortality has proved a failure in Infiia due to extreme precarious- 
ness of cattle lifei An insurance.poUcy can cover only the ordinary risk? 
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of life £tnd not the risks incidental to epidemic diseases. With ttie exten- 
sion of the activities of the veterinary department and rousing of public' 
opinion in regard to the appalling wastage of cattleJife as victims to 
epidemic diseases, cattle insurance will gain in popularityi 

Cdnclnsion. — I have discussed the organisation of stlch societies as 
should draw our immediate attention. Other types of societies will grow 
once co-operation has established itself into our social sribstratum. 

A charge is often put forward that Agricultural Department has failed 
to do anything for the cultivator. No doubt it is largely due to short 
sightedness of the observers and their inability to grasp the true nature of 
growth and improvement, which are conspicuously slow, still there can be 
no denying of the fact that we are still far below the standard, aimed 
at. The absence of co-operation and education among cultivating classes 
is retarding our progress and often no headway can be made. No 
improvement — be it agricultural, educational or sanitary can be , ushered 
into existence unless co-operation comes to our aid. Indeed co-operation 
is a great panacea for all our maladies— social, political or religious and rural 
prosperity and welfare largely depend upon the resuscitiation of co-oper- 
ation among the villageis. It has been very aptly remarked by the Eoyal 
Commission on Agriculture in India *•' If co-operation fails, theire will fail 
the best hope for rural India.” 

THE DEPARTMENTAL EXHIBITION HELD ON THE 26TH FEBRUARY 1939 

AT NAGPUR. 

Bv K. S. Keishna Eao 
{2nd year, College of Agriculture.) 

The Department of Agriculture held an exhibition on the 26th 
I'ebruary at Nagpur in order to help the neighbouring cultivators and 
malguzars of the pro-yince in . knowing some improvenients in the 
different practices prevalent at present. The improvements suggested 
were quite simple, yet effective and within the means of the average 
cultivator. 

The exhibition was held on the Nagpur Experimental Farm between 
8 and 11 a.m. It was divided into a number of suitable sections such that 
each visitor could easily find the section he was most -interested in and 
obtain the necessary information in detail. 

The first section which,' any visitor would come upon was the 
Poultry Section arranged by the Poultry Section of the, Teleijltheri 
3 
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Dairy. Here one would find all thak was recommended to the cultivator 
to make his poultry keeping more profitable than it is at present. 

h^irst ot all came the importance ot keeping a h'ostcr Mother. 
Success in brooding operations depends on how well they are brooded. 
The model exhibited in the section was a small wooden box coverM on 
all sides and provided with a small door. The top was made converging 
into a chimney, below which was kept an ordinary lantern to supply the 
heat. The base of the box was covered with some litter like hay. This 
arrangement would maintain the temperature of the whole box at 101° b* 
just as the hen does. This apparatus provides as much comfort and 
eflioieny as the real mother. 

The next thing of interest was egg.testiug and the apparatus 
with which it is done. This is done by using a specially made 
balance like the one on which the weight of an envelope is obtained 
directly. The other apparatus used is a lamp which sends a beam of light 
into a concavity in which the eggs to be tested in placed. The trans- 
lucency of the egg indicates the developing embryO inside and the tester 
can know whether the egg in question is a fertile one or an infertile one 
or an addled one. The following are the indications which help the egg- 
tester in judging the quality of the eggs 

1. On the 7th day.— Evenly clear light through large air-spaco bigger 
than usual indicates an infertile egg. 

2. Distinct pea-size dark, spot at top end of tlie egg from whicli 
radiate bloodlines and move ; immovable air-space larger than normal 
indicates a strongly fertile egg. 

3. Contused movable mass dark in colour and lloatiug about the egg 
indicates an addled egg. 

1. , On the 14lh day.—Confused movable dark mass with air-spaoe hazy 
indicates an addled egg. 

These are the indications as seen through the lantern, described 
above. 

The visitore were also given the following advice as regards the 
production of good quality products i— 

1. Gather eggs throe or four times a day. 

2. Hold them in a place which is cool and free froui odours. 

8, ' Never produce fertile eggs except for hatching. 
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• 4. Prevent dirty eggs by having clean nests and clean bouses. 

5. Feed properly. 

The following were the instructions issued for feeding poultry : — 

1. Furnish Oyster meal or lime to form strong egg-shells, 

2. Avoid bad flavours caused by rape. 

3. Cull out and sell hens producing poorly-shaped, thin-shelled and 
small eggs. 

There was also another metallic incubator prepared at the Telenkberi 
Pairy Farm with was also kept for exhibition. Its capacity was a 
hundred eggs and it w'as, estimated to cost about Bs. 75/-. It has got a 
double control in that it has one thermometer in the egg-tray and the 
other in the nursery -tray which helps in keeping the top and the bottom 
at proper temperature. 

The main requisite of poulty-keeping being the housing of fowls, 
there was a simple and efficient house exhibited which could be made by 
any country carpenter. It cost only Rs. 25/- and it could accommodate 15 
fowls. It had.all the following advantages of' a good poultry house. It 
protected the birds from rain and clouds at night and from the sun durlhg 
the day. It was tick and vermin-proof along with its being easy to 
clean and disinfect. It also provided safety against wild aninqals ^hile 
providing safety for laying. Above all it was easy and cheap in 
construction still being portable thus aiding sanitation.. There were 
houses also exhibited in which there was accommodation for individual 
fowls as seen on the more expensive farms abroad. Many types of 
devices were exhibited which would automatically close after the fowl 
had got in. ■ . ' 

Then came the exhibition of the different breeds of poultry that are 
at the Telenkberi Farm. There were the Welsummers, the Rhode Island 
Beds, Black Minorcas, the Leghorns the Light Sussex and the Astra- 
torps along with the local graded hens. Suggestions were also' inade to 
improve the local fowls by grade-breeding, whereby in the seventh 
generation the fowls produced are mostly pure with only a trace of the 
mongrel blood. 

Lastly came the dream of India becoming an important producer of 
poultry due to its unique geographical position by the following naeans:— 

(i) By starting poultry-clubs and associations. 

(ii) Selective breeding of indigenous fowls and grading. 

(iii) Organizing co operative marketting. 
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CAftlc m«nagem«at wclion.— This was tlie second section to which one’s 
attention was drawn when he had just finished with the poultry. 
Here the demonstration started with the methods of skimming milk. 
The advantages and the disadvantages of the different systems were set 
out and finally the method recommended was that of practising Centri- 
fugal Skimming. Nextly a picture of the Alfa-Laval magnetic milker 
was exhibited in order to show how much the science of Animal 
Husbandry is advanced abroad and how we must make haste to overtake 
them. 

The importance of economical cows was indicated in the exhibition 
and to, make this point drive home, statistics of two Home-bred cows 
from the Telenkheri cows were set forth as follows : — 


Name of the Cow. 

Eadhia No. 8 

Ketaki No. 5. 

Born on 

29-1-25 

26-G 1924. 

Date of 1st calving ... 

13-3-27 

23-7-1927. 

Production of milk till 29-6-1938 

544 maunds 

558 maunds. 

Eeoeipis 

Ks. 3,!)36/- 

Es. 3,630/4/- 

Expenses 

' ' Cost of rearing till 1st calving 

... Es. 250/- 

Es, 300/- 

Cost of feed 

... „ 1,680/- 

„ 1,500/- 

Labour 

... „ 165/- 

» 160/- 

■ Over-head charges 

... , „ 370/. 

„ 330/- 

Income 

Es. 1,071/- 

Es. 1,350/4/- 


After this came the production of clean and safe milk. All the 
necessary instructions regarding the production of clean milk were set 
out and it was vividly brought to the notice of the visitor that he must 
practise great cleanliness if he wants ideal milk. As regards the 
choice of a good dairy animal the visitors were given to understand the 
usual characteristics of a good milch-cow. The main points are the posses- 
sion of a dairy temperament, large deep barrel with a well-shapped and 
developed udder. The importance of having a big nose and a roomy 
chest was also emphasized. 

. Nextly this statistics of the milk consumption in different 'countries 
of the world were set out as. follows • 
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Country. . 

Milk-consumption 
in oz. per day. 

Country. 

Milk-con’sumptibfi 
in oz. per day. 

India 

7 

Boland 

22 

Prance 

30 

Austria 

30 

Canada 

35 

Netherlands 

35 

U.S. A. 

35 

Germany 

35 

Belgium 

35 

Czekoslovakia ... 

36 ' 

.Great Britain 

39 

Denmark 

40 

Norway 

43 

Australia 

45 

Switzerland' 

49 

New^ Zealand ... 

56 

‘Sweeden 

61 

Finland ' ... 

63 


This table shows how poor consumers of milk we are. We must 
really hasten to increase our milk-consumption and it is not too late. 
We must make a very earnest effort to increase our milk-consumption 
as it really means increasing our vitality, and longivity. 

The next item considered in the cattle management section was the 
proper feeding of the milch-cattle. The following is a typical ration set 
out as a model for a cow producing 10 seers of milk per day. 


Hay 5 seers costing 
Succulent fodder costing 

Concentrates 41 seers 
Total charges of feeding 


1 /- 

% 


|./3/. 

-m- 

•/6/c/. 


Nextly the various feeds usually fed to the cattle in the localities 
near about were kept for demonstration. 


Agricnltural chemistry section. '-The most interesting thing here was 
the detection of adulteration of the pure ghee with the cheaper vegetable 
ghee that is usually met with in the market and is not detected in 
appreciable amounts. The test is quite simple and not at all laborious or 
one taking a very long time. The procedure is as follows. Equal 
quantities of the ghee to be tested and ordinary glacial pure acetic 
acid are taken in a test-tube and heated till the whole becomes quite, clear 
due to solution of the one into the other. The temperature at which 
pure ghee becomes quite clear in acetic acid is 40°C and thatibf pure 
vegetable ghee is 100°G. If the ghee in question becomes clear at any 
temperature between the above two temperatures the temperature is 
regulated by the amounts of pure and vegetable ghee present therein. 
This also indicates the approximate amount of the adulteration. 
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Then came the various apparatus used for dusting and spraying of 
plants. There was the apparatus for the dusting of juar seeds against the 
smut-fungus. There was also the apparatus used commonly for spraying 
Bordeaux mixture. There were also kept specimens of various plant, 
tissues affected with different fungus and bacterial diseases like the 
rusts and leaf-blight, and the leaf-curling of the chilli plant, the wilt of 
cotton, etc. 

Sami Hemp. — The fibre obtained from the first stowing was the 
best and greatest in amount. With varying seed-rates compared, the 
results showed that the seed-rate of 80 lbs per acre is the best. The next 
experiment was about harvesting the crop at different stages of the plant. 
Among these the best fibre was given by the crop harvested at the time 
of flowering. Finally the quality of fibre obtained with ■ different waters 
used for retting the stalks was indicated. In this the best fibre was given 
by clean and flowing water, followed in quality by flowing water, standing 
water and dirty water respectively. 

Next came the importance of harvesting hay in proper time. The 
best time as indicated by the analysis of the hay at different stages of the 
plant indicate that the percentage of protein in the hay harvested during 
the middle of October is the highest among all the samples obtained by 
harvests at different times as indicated below ; — 


Time of Harvest, [ Protein in the grass. 

Mid — October 
End— October 
Mid— November 
End—Noveinber 


From this one can easily realise the importance of harvesting hay in 
proper time as otherwise the feeding value is greatly reduced due to loss 
of Nitrogen. 

Kirlostnr Brothers’ section. — This section contained all the agricultural 
requisites manufactured by Kirloskar Brothers. Among these were 
the Fodder Gutter (Price Bs. 25/-), the roller bearing pulley for 
the Mbote (Price Es. 2-5/-), the Centrifugal puraps'tho different ploughs of 
the Turn-Wrest type. There were also Plough-chains useful for fasten- 
ing bullocks to the ploughs. The spare parts of the different ploughs 
were also kept there. There was the Sugar-cane mill and the Star- 
Khutpi, and the Dredger for doing the operations of levelling the land. 


$.c,f 
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iniplemeiils section. — This section was arranged by the Nagpur 
Experimental Farm and in this all the modern implements of tillage were 
kept for demonstration along with the country implements. There were 
the different ploughs, the common implements of interculture found 
among the cultivator and the Akola Hoe. Among the seed-drills were the 
Walker Seed-drill and the Hosier Seed-drill. There were the mowers and 
the scythe for harvesting the crops. The prices of all these were indicated 
on labels fastend to them. This section showed all the implements of 
modern agriculture that are on the Nagpur Farm. 

The Oil-seeds specialist’s section.— Hel-e the most interesting thing 
was the extraction of fibre from the retted stalks of the linseed 
plant as a bye-product. The utilization of the fibre was demons- 
trated herein. The fibre extracted from the retted stalks is put through 
the Punjab Wheel after properly mixing it with the cotton fibre and 
spun into a yarn. The extraction of the fibre is done by patting it 
through the apparatus prepared by the Oil-seeds Specialist. The yarn 
is used to prepare ropes and many other things to which ordinary fibre is 
put to in commerce. Many things made out of this linseed fibre were 
kept in this section for demonstration. The strength of the ropes made 
from the linseed fibre is indicated by suspending equal weights from 
rope made from the ordinary cotton fibre and also from a rope made 
out of the linseed-fibre. In demonstration, the rope made out of- linseed 
fibre was actually thinner than the cotton fibre rope. This indicates 
that the rope made out of linseed fibre is at least as strong as the ordinary 
rope. 

The Entomologist’s section. — In this section the main things kept were 
the different apparatus used for killing rats and insects that are Very 
dangerous pests to crops. There was one dusting apparatus exhibited for 
dusting plants by employing a blast of wind. Eat-killing apparatus 
used cynamade as the poison to kill the rats. 

By the side of the Entomologist’s Section were the smaller sections 
of the Nagpur Orange Growers’ Association and the Veterinary section 
along with the Section of Nene’s Seeds and Plants. In this section 
grapes grown in the Garden of Messers Nena Bros, at Khamla were 
kept for sale. Messers Nene have made a very noteworthy effort to grow 
grapes in and round about Nagpur. The grapes are (juite like any 
ordinary market-grapes and are cheaper to produce than they cost in the 
market thus making it possible to grow grapes in Nagpur, They had also 
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kept some grape-plants for sale at 8 as. each but the best planting time 
was the beginning of the rains and so they wore not sold. 

' The Departmental section.— This section contained all tho different 
varieties of the crops that are being recommended by the Deparcmonti 
Pififerent varieties of the famous Coimbtore canes and the gut obtained from 
each were kept in this section. There were also varieties of the 
different crops of cotton, wheat, gram, ground-nut, linseed, paddy, tobacco 
and other crops of the province. There were also various charts 
showing the effects of various rotations on each crop in the rotation, the 
effects of moisture and manure on the growth of crops as a whole. A 
number of .charts also indicated the advantages and the disadvantages of the 
different methods of growing paddy. The results of many experiments 
regarding the manuring and the yields were also tabulated so as to 
clearly indicate the value of the advice given regarding the cultivation of 
crops. 

In this section arrangement was made for the distribution of 
different leaflets regarding plant diseases and their treatment, to all the 
cultivators so that they may thus get rid of the .epe,demics. Among 
these leaflets the most important were those on the Peat-purling 
disease of the chilli plant and the remedies on the two types of attack. 
There was also an important leaflet on the economical and eMcient 
eradication of Eans in areas infested with this pernicious weed, Another 
important leaflet was about the plantation of an . Orange-garden, One of 
the most important leaflets supplied to the cultivators was the one on the 
manufacture of Synthetic Parm Yard Manure by the Compost system. 
Leaflets on control of field-rats, the Inderbella , of the fruit -trees, on 
saving crops against frost, on the control of Pachydiplosis oryaao in tho 
rice-fields and on the cultivation of Soyabean were also distributed for 
information to the visitors. 

The Economic Botanist’s section. — This section supplemented in 
detail the section described above. The different strains of tho vari- 
ous crops that are being recommended and evolved could be seen here 
along with the figures regarding" their cultivation, merits and demerits. 
The crops of Soyabean, Cotton and Ground-nut had received the greatest 
attention, in this section. Samples of various varieties were kept along 
With detailed information on each of the Varieties of the crop in question. 

. The Engineer’ins section.— In this section one could see the sugar-cane 
pill working and the improved Sindewahi furnace preparing ' gur. 
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By use of this furnace, the cost of gur-making is considerably reduced in 
that no additional fuel other than megess is required for theevaporatiohof 
the juice. A section of the furnace was drawn and kept nearby for the sake 
of information. Nextly, there was demonstrated the working of the 
ordinary bullock-gear worked Eahat and tbe Centrifugal pump. Along 
with these there was also the demonstration of the working of a Crude 
Oil Engine. The engine exhibited was the A. B. C. — engine of German 
make and the model kept there could develop 8—9 b. h. p. It’s cost was 
Bs. 1,000/. 


Extracts 

OUR BODY MINERALS 

A great deal of work has been done on the subject of mineral 
metabolism in the body and many books have been written dealing solely 
with this topic. In a short article detail must, of necessity be neglected. 

In a discussion of the mineral content of the body often too great 
emphasis is placed upon their utilization in bone and the fact that minerals 
have other functions is often obscured. Tbe general functions of minerals 
are as follows. 

1. They maintain the necessary osmotic pressure, surface tension and 
so forth in the body fluids and thus aid in absorption, excretiori and 
secretion. 

2. They are concerned in the relation of hydrogen non-concentration 
of blood and tissues. The normal acidity of blood is partially maintained 
by the carbonates and phosphates of sodium. 

3. The irritability or ability to respond to stimuli of muscle and 
nerve is dependent upon, and influenced by the presence of certain 
inorganic substances. Calcium is necessary for the transfer of nervous 
impulses. In this connection there is an inter-relationship and balance 
between magnesium, 'calcium, sodium and potassium. By upsetting this 
balance, for example by the injection of magnesium sulphate, coma, 
anaesthesia and paralysis can be induced. The symptoms are rapidly 
alleviated by the injection of calcium chloride. On the other band 
deficient amounts of calcium lead to hyperexcitability or increased nervous 
tension, and tetany,- which is a spasmodic rigidity in some parts of the 
body,*thejmuscles of the hand for example. 

4* 
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4. The rhytbmicity of the heart beat is also dependent upon a proper 
balance between mineral elements. If a beating heart has a solution 
passed through it, of the proper concentration, of sodium chloride it soon 
stops beating. If calcium is added to the solution the heart resumes 
beating but fails to relax properly and finally stops in a state of contrac- 
tion. Subsequent addition of potassium results in normal beating. It is 
essential, however to have a proper proportion between calcium and 
potassium, excess potassium resulting in failure of the heart to contract 
properly. 

5. They are integral parts of living protoplasm. Phosphorous is an 
essential mineral in all cell nuclei (nueleoprotein) and in brain and nerve 
tissue (phospholipins). 

6. They constitute the greater part of bonos giving rigidity to the 
skeleton. 

It is readily evident therefore, that minerals are extremely important 
to the physiological activity of any animal body as well as providing a 
’ frame-work for that body. 

The approximate elementary composition of the adult human body 
m as follows 

Element Percentage. 

Oxygen ... ... ... 6, <5.0 

Carbon ... ... ... 18.0 

Hydrogen ... ... ... 10.0 

Nitrogen ... ... ... ,S.O 

Calcium ... ... ... 1,5 

Phosphorous ... ... ... 1.0 

Potassium ... ... ... .85 

Sulphur ... ... ... .25 

. ■ Sodium’ ... ... ... .15 

Chlorine ... ... ... .15 

Magnesium ... ... ... .05 

Iron .... ... ... .004 

Mangane.se ... ... ... ,0003 

Iodine ... ... ... .00(X)1 

Copper . ... ... ... ? 

Zinc • ... ... ■ ? 

' Silicon- . ... . • ... •? 

Aluminium ... ... • ... ? 

Fluorine .1. ? 
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Mineral Metabolism of the diet — Sodium Chloride (Common Salt) 

Human ingestion of sodium chloride amounts to about 10 grams per 
day. Common salt plays an important part both in the blood and in the 
cell protoplasm. In the first place it is necessary to keep the Gobttlins in 
solution. Gobulins are a class of simple proteins which are insoluble 
in water, soluble in dilute salt solutions and coagulable by ■hea';. It is 
also concerned in determining the fineness of dispersion of the protein 
and lipoidal colloids of the blood and protoplasm. Lipoids of ‘‘ lipins ” are 
substances of a fatty nature and are found in all animal tissue. Sodium 
chloride, in general, is slightly stimulating in most tissues. 

Sodium salts occur abundantly in the blood and in much lower 
concentration in the tissues. Pottassium salts occur, for the most part, 
in the soft tissues, in the corpuscles of the blood,. the protoplasm of the 
muscles and other organs, and also in the highly specialized glandular 
fluids notably milk. 

Potatrinm. — The potassium content of normal human blood plasma and 
serum varies between 16 — 22 milligrams per 100 c. c. Blood plasma contains 
about 1/12 as much potassium as sodium. In the tissues, however, the ratio 
is in favour of potassium as is the case in general in the protoplasm of all 
body cells. Potassium is essential for all animal life and it cannot be 
replaced by. sodium, Mendel and Osborne have stated that sodium, 
potassium, magnesium, calcium, chlorine and phosphorous ate all essential 
for growth and none' of them can be replaced by other. The minimum 
requirements of potassium for the growth of children and health of adults 
has not been determined but it is unlikely that any diet could be so 
deficient in potassium as to cause any physiological change. 

Calciom. — It has been estimated that 99 % of the calcium present in 
the body is contained in the bones, the remainder existing as an essential 
component of soft tissues and body fluids. Of magnesium only about 
7l % is contained in the bones. The muscles contain considerably more 
magnesium than calcium : the blood contains more calcium , than 
magnesium. 

Calcium is required by every cell in the body although the role it 
plays is yet unknown. It has been determined, however, that if the 
ironic calcium in the blood falls below a certain level the nervous system 
becomes hyperirritable and tetany results. In general, calcium salts have 
a depressing effect upon the nervous system. 
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In the blood calcium is required for clotting. If it is not ptesent 
blood will not clot and proper bone and tooth development will not take 
place jf it is deficient. 

Milk is undoubtedly the best food for providing calcium in diet. One 
quart of milk contains about 1.2 grams of calcium and 9 grams 
of phosphorous. Leafy vegetables also provide a good deal of calcium in a 
diet. 

Magueiium.— Magnesium is required for every form of life which has 
thus far ■ been investigated. Magnesium ions have an effect on the 
irritability of nervous tissue very similar to that of calcium ions, both 
being depressing ions and in their absence or when greatly reduced tetany 
results. But while magnesium and calcium ions each has a depressing 
action on the central nervous system they cannot be replaced in all 
relationships. Both are necessary for normal growth and life. 

There is a very fundamental reaction in all cells in which magnesium 
ion cannot be replaced by calcium ion. This is in the activation of the 
enzyme co-zymase by which the phosphoric acid esters of glucose are 
made as a preliminary to glycolysis and further fermentation. Hence in 
the .absence of rnagnesium ions yeast will not ferment dextrose, and 
magnesium in the ionic form is necessary for all growth and reproduction in 
cells, since this reaction is one of the most fundamental in all cells. 

Iron and Copper.— Hemoglobin the red colouring material in blood 
consists of a proteinglobin and heme, au iron containing pigment. This 
compound is responsible for most of the oxygen carrying capacity of 
the blood. 

Iron is essential for the formation of hemoglobin, in its absence 
nutritional anaemia results. Id addition to iron in hemoglobin 'some is 
present in muscles, some as tissue iron and reserves of varying level 
in- the spleen; liver and kidney. Iron is probably present in every living 
cell'and seeins bo be concerned in vital activities, particularly physiologi* 
cal oxidations. 

It seems to be generally agreed that, to be absorbed, iron must be 
soluble, ionizable and ultra-filterable. Beduced iron, ferric hydroxide and 
salts soluble in acid solutions meet these requirements. 

The utilization of iron in rebuilding hemoglobin (hematopietic 
process) depends on minute traces of copper. The addition of pure iron 
results in an increase in the ion content of the liver and spleen but only 



MA'BKETTiNa Oi E6GS 173 

in' the presence of copper is this stored iron used in the hemato ■ pietic 
process. 

Iodine and Snlpltnr. — Iodine is necessary for the prevention of goitre in 
adults and the requirement for iodine is about 1 iniligram per day. This 
amount can be supplied by the additions of a small quantity of an iodide 
to the salt, 

A great deal of work has been done on sulphur and its role in protein 
metabolism. However it should suffice to know that it is a constitutent 
of all protein and as such is indispensable. 

Many other minerals are found in the human body, 2Iinc boron, 
manganese and vanadium being a few. These are present in such small 
quantities, however, that there appears to be little likelihood of any 
deficiency in almost any diet. Very little has been learned concerning 
their specific functions.— (FroHi ttie works of Dr. H. Branion ani others, 
by Don Laughland.) 


MARKETTING OF EGGS 

i 

To produce first-quality eggs a plentiful supply of green feed all the 
year round is necessary, and with few exceptions the growing of green 
feed is another aspect in favour of the cooler bill districts. " 

In order to decide whether an egg is fresh or otherwise it is necessary 
to test with the aid of a powerful light. By this means the. size , of the 
air-cell can be determined and. incidentally, whether an egg is fresh or 
stale. The air-cell is situated just inside the large end of a normal egg 
and whereas the cell can quite easily be seen when testing an egg a few 
hours or more old, they are difficult to find in an egg if tested 
immediately after being laid. .• • . , 

The shell of an egg is of porous nature, Consequently if the eggs 
are allowed to. remain in the nests too long or after having been cdllected 
are placed in unsuitable places such as a warm or a too hot room, or 
worse still a room that is warm to hot and also has a draught passing 
through, it will cause the contents of an egg to dry out very rapidly. 
The more drying out that takes place the larger the air-cell becomes. 
So one can quite easily realize that it is possible that an egg say only two 
days old and having been treated in an unsatisfactory manner, may have 
as large an air-cell as a two week old that has been given the proper care 
and attention. 
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During the bot months the eggs should be ooUocled at least twice ot‘ 
better .three times a day from the nests. Any that are not perfectly clean 
should have the dirt removed as soon as possible. Eggs should be placed 
in the coolest room that is available, and also one free from direct 
draughts. 

Eeverting back to the shell of an egg, being of a porous nature, care 
must be taken when cleaning, that as little moisture as possible is used 
as there is a grave danger of dampness penetrating inside the shell when 
excessive moisture is applied. 

The result of dampness getting inside an egg is the formation of a 
greenish mould, and hence rapid deterioration in quality. 

Eggs should be forwarded to the packing floor as often as possible, 
and on no account less than twice per week in the summer mouths. 

The old method of packing eggs in chaff has been, generali3/ speaking 
dispensed with and the modern method is to to pack them in standard 
cases included in which are cardboard fillers— a space for each egg. 

The latter method has proved itself a definite improvement in .many 
ways over the chaff packing. When eggs are packed in chaff there is 
danger of the fine dost that is more or less found in chaff clogging up the 
pores of the shell thus causing damage. Again the eggs that are clean 
when packed, in chaff will often be quite the reverse on arrival at the 
packing floors. 

As the cells arc jiist inside the large end it is only reasonable to expect 
that the eggs will carry to the best advantage when packed with their 
large end uppermost, so that the content of an egg is not weighing on the 
cell. If eggs are packed with small end uppermost, there is a danger of the 
air cell becoming fractured and when this is fractured the egg cannot be 
clsiSBed. as first grade. Such details in packing are quite easily attended 
to when the cardboard containers are used, whereas they cannot be 
carried out with chaff packing. 

The fractured air cell is a defect, perhaps more common than any 
'Other, in eggs that are being graded as not being up to the required 
standard for export overseas. 

The. position of the nests should always be in the coolest part of the 
laying house. . Expoeure to the fall strong strength of the sun results in 
the contents of the egg especially the white being affected at the time of 
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collection. The necessity of collecting eggs frequently’ froui’ nests cannot 
be over-emphasized, and when collecting eggs bumping the conta'iniej: cm 
the ground or gate of the pens should be avoided, as this frequently 
causes much damage. 

Shell grit should always be available for the laying hens when they 
so desire. It is also wise to add a small percentage to the mash fed to 
them every day, so . that the hen that is careless in regard ■ to helping 
herself from the shell grit hopper will consume some when she is fed 
with the mash. Broody hens should never be allowed to remain in the 
laying house as they cause much deterioration in the eggs’ if only allowed 
to sit on them for a few hours. 

The infertile egg is preferable to the fertile egg for raarketting and 
every effort should be made therefore to ensure that eggs for marketting 
purpose are infertile. When eggs are fertile and are exposed to the heat 
or sat on by a broody hen, germination will take place and soon the egg 
becomes a total loss. 

It has been a fairly general practice to use kerosene or petrol tins for 
collecting eggs from nests. These containers are hot suitable to secure 
the best results, They hold the heat too much, especially for the eggs at 
the bottom of the bucket. When full they hold approximately 200 e’gg^ 
so that there is considerable weight on the eggs in the lower pbition'. 
The kerosene or the petrol tin has also the disadvantage' of not being, 
rigid enough to withstand the weight causing the sides of the tan to press 
inwards when lifted with consequent result of crushing some of the , eggs. 
Wicker baskets to hold about 100 eggs give the best service. 

A suitable room for storing eggs while awaiting trahspoit is a very 
necessary adjunct on any premises where eggs are being produced 
commercially. The room should be cool, well ventilated, and designed 
that the temperature is not unduly affected by the outside climatic 
conditions. An under-ground or partially underground room well 
ventilated, but free from draughts is recommended. 

On no account should the eggs be handled more often than is necessary 
as every additional handling increases the risk of doing harm to eggs. 

Where rail and road transport over long distances is necessary, some 
form of prot^tidn to minimise the .vibration that takes place should be 
provided. Placing a straw mattress over the floor of the vehicle is a 
modern method in nee, and an appreciable improvement in the quality of 
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the eggs is maintained.— (fAe Journal of i/w Department of .igrioulture of 
South Australia.) 

ECG PULP 

■ 'Pulping eggs is a branoli of the egg industry that ha& grown 
considerably during the last few years. Generally speaking tho eggs 
that are used for pulp-making are those that have minor faults such as:— 

' Slightly larger air-cells than those required for the egg in the shell 
trade. Eggs with fractured air-cells, under-sine pullet and mishapen eggs. 

Some producers have an idea that an egg in any condition is good 
enough for pulp-making— This view is incorrect as it is reasonable to 
expect the manufacturers to make quality pulp by using only good-quality 
eggs or those with minor faults. The pulp-trade is a moans of absorbing a 
large percentage of our surplus including the minor fault eggs,— (T/te 
Jourml of the Department of Agricultural of South Australia.) 

TEST YOUR SOIL 

A garden plot or grain field is a tiny chemical laboratory, is made up 
of countless soil particles, contains complex and intricate chemical 
pro<^8es, and is never the same from week to week, changing as the crop 
draws on the plant food resources, modified by weather and seasons. Tbe 
fertility of the garden or farm is directly dependent on what goes on in 
that earth /.one where feeder roots draw sustenance from the earth. 

In the past, soil testing to guide the grower has been largely confined 
to extensive laboratory processes and out of reach of the average grower. 
Now, however, there is available a simple field kit with which anyone 
can make tests of soil and determine from them the fertility of any given 
plot of ground. 

. As little as two dollars will secure a field kit of the simplest type. 
Any one who can read newspaper English and distinguish colours may, in 
a matter of minutes, learn the four principal tests on a soil sample. 

The first and most important determination is whether a soil is 
neutral, acid or alkaline. Some crops, such as asparagus, alfalfa and 
heliotrope, require a soil definitely alkaline. To put such plants in acid 
soil is inviting failure. Other plants, such as rhododendrons, cranberries, 
parsnip, aind gardenias will be retarded, or destroyed by alkalinity. 
Every soil test kit contains a pamphlet listing the alkali and acid preferences 
bf plants and the degree of either conditions they demand. There are 
instcuciiuns as to hew to change a soil from acid to alkali or the reverse. 
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I'he other three primary tests are for nitrogen, phosphorus, and 
potassium. These are the soil chemicals which are required in large 
quantity by growing plants. The objective of a soil test is to make 
certain that they are present in sufficient quantity and in the balance 
required by the crop being produced. 

Nitrogen is the element chiefly required in leaf and stem growth. 
Such crops as cabbage and lettuce and blue-grass lawns draw heavily on 
the nitrogen in the soil. Phosphorus, content of soil is linked with the. 
production of flowers and fruits. Any crop of orchard, flower garden, or 
grain field needs adequate phosphorus to “ make the crop.” Potassium 
stimulates root growth; such a crop as the lowly potato demands this 
element in the correct balance in the soil. 

Bach year gardeners and farmers spend millions for “ complete” 
fertilizers that contain a set ratio of the three principal plant foods-r 
nitrogen, phosphorus, and potassium. This gunshot application of plant 
foods may not have enough of one or too much of another chemical to 
supply the needs of the particular crop. The soil test shows what is 
present and what is lacking, and the grower may buy only those 
chemicals needed, to make his soil highly productive. The possible 
economy, is. obvious, for the grower may now be paying out money 
needlessly for chemicals that are already, present in his soil. 

The technique is simple. With an ordinary spoon, dig two inched 
under the soil, surface and scoop up a soil sample. It should .be dry 
enoqgh not to wad up under pressure. Each tube in the kit has a 
coloured cork; each colour is for an individual test and each test is made 
every time in the' tube assigned to it. The test tube is filled onerfourth 
full of soil. The kit contains small bottles of test solutions. Selecting 
the one designate lor the test being made, fill the test tuba until it is half 
full. Cork it, shake it, and set it aside until earth particles settle. The 
liquid above the soil will take on a colour. This colour is the key to the 
test: 

There are four colour charts in each tost kit, one for each test. Match 
the colour of the liquid in the tube with a colour shade bn the chart for the 
test being made.. The shade or the tint of the chart will' be designate by 
a key letter or number. 'Turning to the pamphlet, one finds, the answers 
all worked on. From the resulting data, one can make up bis own 
fertilizer, “ tailor-made,” for his particular so\\,—{,Somitifio American, 
February, 1939.) 



ORANGE oil 

Oranges grow in abundance in the plains ot the Punjab, and their 
production, is showing a steady increase. According to the figures 
supplied by the Marketting Oflicor of the Department of Agriculture, the 
production during the year 1934-35, of two principal varieties of oranges, 
namely Malta and Sangtara, was 5,24,250 and 7,11,271 maunds respec- 
tively. Hitherto these oranges were mostly consumed in eating, but 
recently the production of orange squashes etc, has been started on a 
small scale in the Punjab. The orange fruit is known to yield some other 
useful products as well, but these have not so far been extracted from it. 
The most important of them are orange oil and pectin ; orange oil finds 
use in confectionery for tlavouriug.as well as in perfumery and medicine. 
Pectin is used for the manufacture of food jellies. Local and foreign 
markets exist for both these products. With a view to study the 
possibilities for their production from the Punjab fruits, work was under- 
taken by the Department of Industries at its Industrial Besearch 
Laboratory in Shahdara. It has been found that the Punjab orange 
generally yields good quality orange oil and pectin. The preparation of 
pectin may be a little difficult matter, but orange oil from the peels can 
be e&tracted easily by the band sponge process as used in Italy, which 
consists of pressing the peels between the two fingers of the hand and 
receiving the oil in a sponge from which it is later on removed. This 
method can be easily followed in Punjab homes by women-folk. The oil 
oan also be recovered from peels by steam distillation in an ordinary 
distillation still. One and a half maunds of fresh peels yield by tho latter 
method about one pound of oil at a total cost of Bs. 3-12-0. The local 
price of the oil is quoted at Bs, 5-0-0 per lb. Samples of the oil prepared 
in- the Industrial Bessarch Laboratory were sent to tho various local 
dealers and conaumero, all of whom have reported favourably about its 
quality. The industry is particularly suitable for firms which are engaged 
in the preparation of orange squashes-— one such manufacturer at Amritsar 
has already started the extraction of orange oil. Last season hie prepared 
about 50 lbs. of oil the whole of which was consumed locally in the 
manufacture of soda water, fruit, aod other essences. In those areas of 
the province, specially the colonies, where orange peels oan be collected 
easily and cheaply, the production of orange oil will be found to be 
profitable industry.— (jSwjal India, Decejnber 1938.) 



THE STORY OF QUININE 


Quinine is to-day known to every layman as a very good medicine 
against the most widespread of tropical diseases— malaria, bat it was' only 
at the end of the 19th Century that it was introduced into Europe by 
Eobert Koch. To-day it is impossible to think of pharmacy without 
guinine, though it is not long since there were nearly international 
complications, as well as, a war, over the Cinchona bush, from the bark 
of which quinine is obtained.. 

The plant originated from Peru, and was well-known to the natives. 
One day, the beautiful Countess de Cinchon, wife of the Viceroy of Peru 
fell ill from fever without white doctors being able to help her. An Inca, 
one of the natives, who was devoted to her, brought the bark of a 
strange tree from the jangle, and cured her with the medicine he prepared 
from it. Soon the value of this plant became recognised. At first, the 
Jesuits began widespread trade with it : then Spain built up a monopoly 
with this only weapon against fever. The plants were strictly guarded, 
but at last Dutch agents succeeded in taking away some shoots, and so 
this plant came to Java. At first, the Dutchman 'Weddell tried to plant 
some smuggled shoots in Algeria, but without success— only one plant 
survived. Then in 1852, with extreme care, this plant was sent to Java 
the parent of all the Cinchona trees in the Dutch East Indies. 

White Gold.— Now Holland was in the possession of it. She freed 
herself from the Spanish niarket, and at once built up another monopoly, 
which controlled the export of the Dutch East Indies. England was not 
very pleased about this, and very soon also understood how to obtain 
these precious shoots which they cultivated in Ceylon. All these 
manipulations gave rise to numerous protests, firstly from Spain, 
then from England and Holland. Many people were killed in fights over 
the “ white gold.” But it was not only these fights which killed people, 
—the medicine itself did a lot of harm to mankind, until Bobert Koch 
purified the quinine from the poisons which the chopped-up bark possess, 
ed besides its healing powers. 

The word “ quinine *’ comes from “Cinchona." After the Countess of 
Cinchon, and the natives of Peru, the Incas, called it “ Polvo de la 
Oondesa ” — powder of the Countess, since she was the first white'person 
to use it. Later it was called “ Powder of the Jesuits,” because they 
were the first to recognise its value as a medicine. 
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Forty species.— Botanically, “ Cinchona ” is the generic nanio for a 
large group of plants and trees of varying si/e, some reaching as much as 
80 feet in height. The leaves are evergreen and tlie white or pinkish 
flowers have a pleasant odour. About forty dilTorent species of Cinchona 
have been distinguished, though only about a do/on of them have been 
economically utilised. Quinine is tiio most inpwrtant and the most 
widely known of the numerous alkaloids (about ilO) isolated from the 
Cinchona bark. Apart from its noted value as a specific against malaria 
the drug is found to have other valuable properties. It is a ))aotericide, 
a week solution of quinine being sufficient to kill many types of such 
organisms. It is intensely bitter in taste, inducing a reflex secretion of 
saliva and the gastric fluids. This means that the appetite is strengthoned 
and digestion rendered more rapid and complete. 

Most valuable of all. — Quinine has perhaps saved more human lives 
than any other single drug known to pharmacy. And in India, it has 
been widely available to the peojile through various distributive agencies. 
But its use is not without some adverse effects in certain cases. Gin* 
chonism is the name given by doctors to the symptoms following the 
prolonged use of quinine. The patient becomes deaf and complains of 
ringing in the ears, these ‘noises’ taking peculiar forms, especially in 
musical people. 

Nearly four centurie,s have elapsed since it saved the Countess of 
Cinchon from a malarial attack and still i|uinine forms the main weapon 
against this endemic disease. It is interesting to remember that this 
sole specific against a widely prevalent tropical disease is not a 
“discovery” of organised medicine but a chance gift of the natives of 
Pera to civilization.— (r/te Hindu.) 

ETHYLENE TREATMENT OF TOBACCO 

Ethylene, now widely applied for treating citrus fruits, English 
walnuts, and other fruits to induce ripening, has a beneficial effect on the 
•curing Of leaf tobacco. The treatment matures the leaves, improves the 
flavour and aroma of the tobacco, and reduces the curing period by its 
much as 40 percent. Investigations of the commercial application of this 
new treatment are being conducted by the British Colonial Office. --D.ir.7C 
'(“ Scientific American ” January, 1938.) 



VITAMINS IN OIL OF HALIBUT LIVERS 

A source of vitamin A, more than a hundred times as potent as 
cod-liver oil, the present standard “ bottled sunshine,’’ has been found in 
oil from the liver of the food fish, halibut. Halibut-liver oil also contains 
an unusually large concentration of vitamin D. 

The discoveries came from the joint research of scientists of two 
pharmaceutical laboratories. The workers are Dr. A. D. Emmett and 
Dr. 0. D. Bird of Detroit and Dr. 0. Nielson and Dr. H. J. Cannon of 
Chicago. 

Halibut-liver oil was characterized as super-concentrated sunshine." 
It was said to contain not less than 50,000 vitamin A units per gram, 

"Under strictly comparable conditions,” the report of the four 
research chemists stated, " the growth produced In experimental animals 
by halibut-liver oil compares favourably witli that produced by doses of 
cod-liver oil 100 times greater. The halibut oil as prepared by special 
methods of extraction, has as a rule from 100 to 110 times the vitamin A 
potency of a 500 unit per gram cod-liver oil. The vitamin D content of 
halibut-liver oil, which has never been previously investigated, was also 
found to be unusually high ." — Soienoe Service . — (" Scientific Amrioan ’’ 
May — 1938.) 

WHEY 

A multitude of uses have been found for whey, formerly milk’s 
equivalent of the famous pig’s squeal that couldn’t be set to work. 
Sweetened and dried, whey, a by-product of cheese manufacturing, makes 
an excellent candy filling. “ Whipped cream’’ can be made from whey. 
Flavour and food value of canned or home-made soup is improved by the 
addition. of powdered or condensed whey. Tomato juice and fresh whey, 
when mixed, form an “ attractive’’ beverage or starting point for a variety 
of tomato soup. 

This is the essence of a report by B, H, Webb of the United 
States Bureau of Dairy Industry before the Food Technology Conference 
at the Massachusetts Institute of Technology. 

“ The high nutritive value of whey has prompted the Bureau of Dairy 
Industry to investigate its use in food for man,’’ Mr. Webb declared. 

Whey contains most of the minerals, Lactose, and soluble protein of 
fjnilk.’’ Previously, he explained, small amounts had been used as stock 
food, only a ‘‘V'ery small portion being utilized as human {Scientific 

American.) 
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Use of sweetened whey or Wliey iWwdor allows jam feo be whipped to 
double its volume, Mr,. Webb also reported. Canned fruit whips were 
another food listed by the speaker which whey improves.— (Sofe»o< Servioe.) 

BLOOD SPOTS m EGGS 

A small blood spot in an egg does not indicate that the egg is stale or 
bad, says the United States Department of Agriculture, in response to 
frequent inquiries. Blood spots are found occasionally in fresh eggs 
although this imperfection seldom occurs in the best grades of eggs that 
are candled and sold on the markets. Eggs from farm flocks are not so 
likely to contain blood spots as those from coniraercial flocks that are fed 
for maximum production. 

The seasons when blood spots are most likely to occur are late spring 
when the hens are laying heavily and in the fall when the pullets begin 
to lay, PouUrymen who desire to remove all questionable eggs fronr 
those marketed should candle their entire production and use such eggs 
at home. Less forcing tor egg production and liberal feeding of green 
feed will tend to reduce the formation of blood spots in eggs. 

NAKED CIGARETTES 

Mr. Stephen Tamas a well-known young Hungarian novelist and 
playwright, is responsible for an invention that bids fair to revolutioni/.e 
the tobacco trade. He has solved the problem of doing away with ‘ paper 
smoke’’— the reason why cigarettes are detrimental to the health of 
Btookersj and propose® to put paper-less, “naked’’ cigarettes on the 
market. 

Mr. Tamas’ invention consists of a thin transparent substance made 
of tobacco extract. It is half the thickness of ordinary cigarette paper, 
and can sixbstitute paper for the wrapping of cigarettes, This “ tobacco 
film” tastes, smells and burns exactly like tobacco arid allows the filling of 
the cigarette to be seen instead of hiding it like cigarette paper does, 

“ I am not a smoker myself” said Mr. Tainas, “ I have never smoked 
a cigarette in my life, but I couldn’t help thinking these little white sticks 
that all the world smokes, rather ugly. Doctors unauimously say that 
paper smoke is most uahealthj% too. 

“ So I cast about for a better solution, and after eighteen months of 
laboratory experimenting, we have found it. We call our invention 
* naked paper’ because it is practically invisible and leaves tobacco it 
contains, quite naked” 
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Stepheu Tamas is the author of several successful hooks, plays and 
motion picture scenarios. He says he always- hoped to see his name on 
an electric sign on Broadway some day, and apparently this dream is now 
coming true, though not quite in the way he thought. 

“ Naked cigarettes” will soon be on the market, for an American 
tobacco company is said to have offered Tamas 500,000 dollars in cash and 
five per cent of the profits for the exclusive rights of manufacturing them. 
Tamas has sailed for New York to negotiate the deal. — {The 111. Weekly of 
India, July 17, 1988.) 

GROWING CROPS IN CHEMICALS 

Wake Island, in the Pacific, uninhabited until three years ago, and 
devoid of all but the hardiest forms of vegetation, is now the scene of 
one of the most .unusual gardens to be found anywhere. This garden is 
an experiment in the new science of hydroponics. 

The gardens which are a group of liquid-tight boxes filled with 
chemically-treated water in which a variety of crops are flourishing, 
were designed by the University of California to supply vegetables to 
men of Pan-American Airways and the United States Navy stationed at 
Wake Island, which is of growing significance in American defences in 
the Pacific. 

The experiment has led to one of the most important possibilities 
which have yet been offered by this new science, which is that the taste 
and quality of the fruits and vegetables produced by this means can be 
controlled,-*(r/i6 Times of India-) 

CLOTHES FROM WOOD 

Germany is not the only country to realise the possibilities of wood 
by-products in a wide variety of industries. Timber research speciiilisls in 
England have' achieved remarkable results, as a recent exhibition 
indicated. 

■ The wife of an experimenter used a face powder produced from wood 
flour and commended it highly without knowing its origin. Other, and 
perhaps more important, commodities which can be obtained, wholly or 
partly, from trees are artificial silk, wood alcohol, sausage skins, wood sugar 
and cattle cake. 

Wood can also be used very largely *in the manufacture of cloth. 
Introduced into cotton goods it dispenses with 40 per cent of the cotton 
find a similar saving of wool can be achieved by a mixture of wool and 
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timber fibroa. In the event of a wartime blockade. English forests would 
prove invaluable in the mitigation of hardship.--(r/ia Hindu). 

USING TOADS TO KILL INSECT PESTS 

An expeditionary force of South Amorieau toads has bocu sent to 
Mauritius to wage war on the sugar cane posts. Toads were first used in 
biological control of pests about three year ago in Puerto liico. 

Later, they proved sucoessful in the plantations of Queensland, and 
Puerto Kico is now building export trade in these animals — -(27ic Hindu.) 

NEW TYPE OF GOAT FOUND IN SIND 

A valuable type of goat, known as the Kainori, twice the size of the 
ordinary animal and yielding between eight to twelve pounds of milk 
daily, has been discovered in Bind by Live-stock merchants. Little 
appears to be known of this variety, which is found only with a 
particular tribe who tend the animals with great secrecy. 

Enterprising dealers recently purchased some of these goals and sent 
them to the All-India Live-stock Supply Agency b’arms in Central India. 
It is understood that a w'agonload of these goats will be sent to Jodhpur 
shortly for stud purposes. Government propose to institute an imiuiry 
in order to safeguard the animals from extinction as the result of 
uncontrolled export. 

Now that specimons are available for brooding elsewhere, this Hiudhi 
goat may become an important asset in India's Live-stock as is the well- 
known breed of red feJindbi cow— a cow which holds a milking record. 
Goals arc cheaper to maintain than nom.—iThe Hindu.) 

EGG PRESERVING 

There are several ways of preserving eggs, all simple and effective 
provided that the eggs are absolutely fresh to begin with, preferably no 
longer than 12 hours out of the nest. The shells too should bo (juito 
soupd and. on no account should they be scrubbed or washed bofoi’o 
pickling. . . 

If there is any doubt as to the freshness of an egg, hold it' to the light 
in order to detect any tell-tale spots. Just as sure a test may be given by 
placing an egg in a solution of brine made by adding two ounces of salt 
to one pint of water. If the egg is fresh it will sink, 
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Methods of preservins.-xOne way is to cover each egg with a coat of 
mutton lard, or any other pure fat, and then pack them, pointed end 
downwards, into an earthenware crook or zinc pail, and Surround or cover 
them with bran. Bemember when using this method, use only pure fat, 
as the egg will absorb any other odour if it is at all tainted. 

Another very simple method is to pack eggs in an air-tight tin 
between layers of coarse salt. The pointed end must be downwards and 
a two inch layer of salt must cover them on top. Next place a layer of 
thick paper or calico over them, then a tight-fitting lid. Store in a cool 
place. 

The use of water-glass or sodium silicate, which can be bought at 
any general store, is a most satisfactory method for preserving eggs in the 
home. The eggs are packed, again pointed end downwards into a zinc-pail 
or earthenware crock. One gallon of boiling water is then added to one 
pound of water-glass and when the solution is cold it is poured over the 
eggs. They may then be left to use as required . — (The Journal of the Dept, 
of Agriculture^ South Australia.) 

MANGANESE AS MANURE 

A special manure that has proved it’s value for crops .on Southern 
Yorke Peninsula in Australia is manganese. In the soils of the world it 
is most unusual to find a deficiency of manganese, but this has proved to 
be the case on land extending from near Warooka along the foot-like 
portion of Yorke Peninsula together with isolated spots in the vicinity of 
Port Lincoln, 

The experimental work has been done with Barley, but in these 
areas a mixed manure of super phosphate and manganese sulphate is 
universally applied' with all crops. The results of tbe experiments that 
have been conducted over the past six years show that the most profitable 
dressing is about 28 lbs. to the acre, whilst an application as low as 14 lbs. 
per acre has made all the difference between absolute failure and an eight 
bag crop in the manganese deficient patches. 

The mixed manure is available commercially and is regularity used 
throughout 'the area mentioned, but in other districts of the State there is 
no lack of available manganese in the soil and consequently there is no 
advantage in adding this fertiliser.— •(T/w Journal of the Dept, of Agriculi/ure 
cf South Australia.) 



“SINGHARA” TO SUPPLEMENT SAGO 

ladun water chestnut— A possible soacoe of good food available on a 
large scale to supplement sago, arrowroot and similar foodstuffs, for which 
a good market, yet unexplored, exists in India and abroad, is Singhara or 
” Water Chestnut ” (Trapa), according to the Industrial Hection of the 
Indian Museum. — {Batanioal Survey of Tndia.) 

There are thousands of suitable sheets of water which, given enter- 
prise and cheap labour, could be made to yield rich crops of “ Singbara,” 
The extensive lake-like tanks of Southern India, the j heels of Oentral 
India and. Bombay, the stagnant pools of East Bengal and Assam, —all 
can be placed snccessfullj/ under cultivation for the Singhara. 

i The extensive cultivation of “ Singhara— nut ” in all localities where 
water abounds hhs been advocated at various time and experimental 
cultivation in the rdservoirs and lakes of the Madras Presidency has been 
specially recommended. 

The kernel of the nut is white and esculent and of a fine cartilaginous 
texture. Bich in starchy it is said -to be equal in dietetic value to rice. It 
is agreeably flavoured, easily cooked and digested and supplements sagoj 
arrowroot and similar foodstuffs, and may also be eaten raw, when fresh. 
Powdered and cooked with milk and sugar the puts may lie served as 
porridge. “ Singhara ” flour is a good diet for invalids. The unshelled 
nuts, when dry, can be carried; far and stored to supplement cereal 
foodstuffs. 

In medicine the nuts are used in diarrhoea and bilious affections for 
their cooling effects, and may be used externally in the form of poultice 
for scorpion sting. In certain parts of., the country, the groundnut is 
Used for making the * gulal ’ powder (“ Abir ”) which Hindus use during 
the fioli festival;— (Tfea Ht^umda.) , ; 

SKIM MILK FROCKS 

, Science supplies skim milk .{rocks-— Skim milk suits and dresses may 
soon be suggested by fashion experts. The U. S. Agricultural Department 
referred recently t6 the development of a process of making synthetic 
wool' frora'casein, ^hich is a by-product of skim milk. - ' ’ 

The new fibre, it is said, has a chemical composition similar tp wool- 
faintly yellow, and closely resembling the best grade of Merino wool. As 
for cost, it is stated that the fibre might be priced on a level with rayon, 
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a synthetic silk made from vegetable fibres. Because of an almost 
unlimited supply of skimmed milk in America, it would be possible for 
the Agricultural Department to produce as much as a billion pounds of 
the synthetic wool annually. 

In Italy, where a somewhat different process fpr making casein fibre 
was announced three years ago, production on a commercial scalh has 
begun. Most of the fabrics, however, are half synthetic fibre and half 
wool. 

Feed or fibre. — To make the fibre, case in is softened in water and 
dissolved in a solution of caustic alkali. It becomes a thick, sticky mass 
and is carefully worked into the proper consistency by ageing, adding 
modifying agents and diluting. The mass is then forced through multiple 
spinnerets of the sort used in making rayon. The fibres ate then 
separated and hardened in an acid bath containing formaldehyde and 
modifiers. In this way the fibre has a chemical composition almost 
identical with wool, except for a lower sulphur content. 

As most of the skim milk remains on American farms to feed pigs 
and cattle, and as the manufacture is a factory process, which means that 
farmers have to take their milk to market, it is a debatable point w’hether 
the skim milk would be piore valuable as feed or as fibre.— (IWastratec? 
Weekly of India.) ■ . ' ' ... 

ANCIENT FALLACY 

The ancient seed-germination tale is continually cropping up. Not 
loug ago it was repoiited that a dish of green peas had been grown from 
seed 4,000 years old. XTsually these stories tell of Egyptian wheat, from 
a Pharaoh’s tomb, which is claimed to have geriiiinated in modern soil. 

Both Sir Wallis Budge and Sir Eowland Biffen have dealt 
exhaustively and trenchantly with this demand on credulity. The foriner 
has said that people discovering that wheat found in tombs will grow 
believe it to be thousands of years old in spite of the fact that the wheat 
grown is not ancient Egyptian wheat at all. 

At Mohenio Daro.— In his opinion and experience no ancient wheat 
has ever germinated. The explanation of the matter is that the halls 
of ancient tombs, as well as stone sarcophagi and v.'ooden coffins, have 
from ancient times downwards, been used to store grain, and grain has 
also been used as packing for mammies. This quite modern seed has 
filtered through into ancient coffins and of course germinates easily. — 
(Illustrated Weekly of India.) 
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Geniiinely sitcient grains of wheat were found during the excavatiotl 
hf Mohenjo Daro, bht when crumbled between the fingers it turned to 
lifeless black dust— inert charcoal and nothing else. 

preservation of forests . 

“ The forests are a national asset and should not be destroyed. This 
is in the national interest and the national interest must not be subordi- 
nated to local or individual interest,’’ says a Press Note issued by the 
Ministry of Public Information (Madras) with regard to the denudation of 
reserve forests. 

The Press Note says that in the olden days a large part of the 
Peninsula was covered by forest growth, whereas at present the area of 
land under forest is limited to the ranges of hills and a few plains areas 
Where the land is largely submarginal for cultivation. Even out of the 
forest areas how left to us, forest growth-has shown a tendency in some 
places to deteriorate. Unless the public <fo-operate with the Porest 
Department spas to prevent further deterioration, the benefits conveyed 
by the forests will slowly but surely disappear. These benefits are not 
merely the visible benefits such as timber,, fuel, bamboos, grazing,, minor 
forest produce such as tan barks, medicinal plants etc. There are 
extremely important indirect benefits resulting from the existence of the 
forests. Chief among those is their yalue as conservers of soil and water 
Which are vital to the existence of ail. 

. In olden times when a vast area of’ forests was in existence, largd 
numbers of the more backward tribes practised a primitive ]ndfie''of 
agriculture now known as ‘shifting cultivation.’ Under] this trdes jin Bti 
area— usually a few acres of forest— was cut down and burnt wb^ i^ry 
enough, after which it was cultivated for two or three' years fftitil the 
natural fertility of the soil was exhausted when the . cultivator moVed 
Bpinewbete else to repeat the process. The result of such a practice was 
the patchy destruction of vast spreas of valuable hill forests, while the 
abandoning of the areas without any attempt at reclamation encouraged 
erosion and caused many landslips resulting in the drying up of the 
apiings in the vicinity aud the silting up of streams, wells-and tanks down 
below, ^he results of this widespread practice can still be seen in many 
parts of Madras such as the Upper Gedavari, Kuiucol, Javadi, Nilgiii 
and Paini forests. 

So far as forest areas are concerned, this practice has been largely 
ehet^ed, and the people who practised it have teen encouraged to settle 
down in definite areas and have been given forest work to do. They have 
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bIso been encouraged to plant trees in tbe areas cleared by them so that 
when they vacate these areas, the young tree crop remains lo come to 
maturity. 

More serious than the shifting cultivation, however, are two factors 
which have in the past done and still are doing untold damage to the 
national forests. These are forest fires and unregulated gazing. Of 
these the more serious is the forest fire and. this is, thereforcj dealt with 
first. 

Every year in the months of March, April and May we see hill fires 
raging through the forests carrying destruction and devastation in their 
path. Not only do they kill the trees but they kill saplings and 
seedlings, often destroying the regeneration work of several decades. They 
destroy the ground cover and leave the soil' bare to be washed away by 
tbe first thunder showers that tell of the approach of the rains.' This soil 
cover is extremely important to the resident ' in the plains. It consists 
largely of dead leaves which keep the surface soil in such a condition that 
it can absorb the maximum moisture from the rains' and pass it down 
through the capillaries of the soil to the subsoU, whence it gradually 
passes to feed the springs, which in their turn feed the streams and the 
wells down below. In the drier districts of Madras these subsoil water 
supplies are of vital importance to the existence of the villager and bis 
cattle in the hot weather.- The destruction of large areas of poor scrub 
jungle in the Ceded Districts, which at the time - Seemed of such little 
importance is now recpiling with no. small force on the. heads of the 
present generation. The subsoil water-table is falling year by - year and 
has already cost the local residents not luerely lakhs.- but crores of rupe^ 
for deepening their wells. It is not surprising that faihine and pestilence 
visit these areas with increasiUg frequency and at such cost to tbe State. 

Not S' pet cent of forest fires are due to Spontaneous conibustibh, 
lightning and the like. ' Experience shows that in 90 cases out of TOO fire 
can be traced back to the hand of man, be he the wayfarer, the grazier 
or the collector of minor forest produce. 75 per cent of our forest fires 
are caused deliberately, some by the grazier to get an early flush of 
grass in a time of scarcity and others by the coolies employed to collect 
minor forest products such as gallnuts which cannot be readily seen 
amongst the dry stalks of grass. Not a few cases have been traced to 
enmity between a villager and a forest subordinate. 

It can be stated without any fear of contradiction that if it Werfe 
possible to exclude man from our national forests fires would not occm 
except on very rare occasions. Propaganda caD,^however, achie-Ve 
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marvels. If, therefore, the educated public will try to understand bow 
these forest fires adversely affect their own interests, and those of their 
children and grand children and will explain this to those who have not 
the ability or the opportunity to read about it the position will improve 
considerably. 

Our forests produce grazing for over 1^ millions of animals, and are 
capable of accommodating more, but only if the grazing is properly 
managed. Unregulated grazing is responsible for the bare condition of 
many of our marginal forests. Cattle feed chiefly on grasses and 
if good grass is available, the damage done to tree growth is very 
small. At present the 'grasses never get a chance to grow. No sooner do 
they put forth a leaf, than it is eaten by the cattle. Higherto any 
attempt to give some measure of protection to the grasses, by a period of 
closure, has always met with the opposition of the grazier, wno looks 
upon it as a rratriction of what he considers to be his right to wander 
here, there and everywhere with his cattle. If, however, be were to 
realise that if the grass could only get a rest, periodically, it would 
produce far more leaf than if grazed continuously, his opposition could 
gradually be overcome. 

The result of overgrazing is similar in some respects to tliat of Area. 
The bare soil has no absorptive capacity and allows such water aa falls to 
ran away (carrying with it the surface soil), instead of absorbing it as a 
contribution to subsoil water reserves. Heavy run-off means erosion or 
loss of soil and this in turn results in devastation and even in the 
formation of desert. 

The Forest Department is now trying to introduce periodical closuies 
of grazing areas, not with a View to excluding the grazing animal, hut in 
order to provide it with more food. Again propaganda is very necessary 
by the more educated public to encourage the graziers to give these new 
systems a fair trial. They involve chiefly the control of the animal 
(which is what the grazier is paid for). Without such control deteriora* 
tion will continue.— (F/ia Hindu.) 

Radio. — A Jackson County, Michigan, farmer says that the most 
important place for a radio is in the barn. He switches bis on with the 
milker at six o'clock in the morning, and gets the weather vepoyt and the 
news. The day is planned by the weather report. Later he gets m-arket 
prices. Radio programs during the chore hours make the time pass 
rapidly and pleasantly, he says.— (“ The Furrow ”.) 


OBITUARY 

We regret to announce the untimely demise of Messis N. Jv. Bishwas 
and Shiwaraj Singh Agricultural Assistants in the 0. P. 

Agricultural Department. We offer our heartfelt 
condolences to the beieaved members of their families. 


* 
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NACPUR ttNlVERSltr EXAMiNATlOH RESULTS, 193d 


Tlie /olloiDing students are declared to hai)e passed in the 1, Sc, (Jiyj'.) 
Bxamiiiation 19$9 in the diPisions ivoted against their nanvest 


Name 


Name 


Babulal Nema 

1 

S. L. Gadwe 

2 

B. C. Pradhan 

1 

S. L. Patni 

2 

K. S. Krishna Kao 

2 

V. V. Gokhale 

2 

D. K. Sohoni 

2 

W. P. Sole 

2 

H. S. Dabir 

2 

D. P. Keote 

8 

K. P. Lele 

2 

M. H. Huddar 

3 

L N. Malviya 

2 

P. S. Thakur 

3 

M. K. Oka 

2 

A. D. Kane 

Pass 

M. K. Shinguarey 

2 

B. K. Ziniarde 

U 

P. C. Khare 

2 

G. D. Hishikar 

tl 

P. V. Deo 

2 

P. C. V erma 

ft 

B, N. Bhargava 

2 

E. S. Mehta 

IS 

E. P. Jyotishi 

2 

V. L. Golhar 

tl 

E. S. Chouhan 

2 

S. N. Joshi 

tl 

S. E. Abhyankar 

S, N Shriwastav 

2 

2 

V. E. Deshmukh 

If 


Under the provisions of paragraph 12 of Ordinance No. 17, the 
following examinees are declared eligible to present themselves at one or 
more subsequent examinations, only in Agriculture. 

Name 

M. V. Lele AgricixUure 

K S. Khokle „ 

Sir Arthur Btenncrhassett Memorial Medal is awarded to Babulal 
Neraa, for standing first at the Intermediate Examination in Science 
(Agr.) of 1939. 


Name 


K. K. Bhargava Agriculture 

K. M. Singh ., 
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■5. So. (.iJc/? .) Examination Besults — 1939. 


Name 

Name 


M. V. Gokhale 

2 

S. E. Stlsain Mosavi 

3 

B G. GhaWghawfe 

2 

V. G. Deodhat 

B 

t). G. BakshitidaB 

2 

W. S. Yyawahate 

3 

G. P. Geshpahde 

2 

B. S. Shukla 

Pass 

G. B. "tat wa wadi 

2 

M. D. Patil ^ 


M. C. Gangarade 

2 

E. K. Wadasbat 

n 

N. Y. Karkare 

2 

H. N. Mukerji 


P. V. Bapat / 

2 

K. B. P. Nair 

t 

V. D. Deshpande 

2 

N. T. Saoji 

•5 

G. V. Dhoke 

3 

T. M. Koval 

Ip 

P. E. Eoday 

3 

V. S. Kulkarni 



tJnder the provisions Of paragraph 11 of Ordinance No, 18, the 
following examinee is declared eligible to present himself at one or more 
sabsequent examinations, only in the subject noted against his name ; — 


Dayal Chand Jaii^— Agricultuie 

Sir Arthur Biennerhatsett Memorial Medal is awarded to M. Y. Gokahle, 
foi standing first at the B. Sc. (Agr.) Examination of 1939. 

PNEUMATIC SPRAYERS 

MANUrACTUBBD BY 

THE STANDARD FURNITURE Co., Ud. 

KALLAI-MALABAB, 


Sprayers : — 

I Gallon Capacity 
li Gallon Capacity 
2ir Gallon Capacity 

SaittAU for .—SPRAYING 
MALARIOL, 
ANTI-MOSQUfro 
CAMPAIGN AND 
, ESTATE USE. 

A lane Dumber of our Sprayers are in 
use in the Madras Presidency and other 
part of India. 

Tfial order solkHsed. 

Spare Parts Sapplied. 
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Editorial 

With this issue the Nagpur Agrioultmal College Magazine 
commences its XIV Annual Volume. The purpose of this 
Magazine is expressed by Science and Practice. The farmer of 
today would like to be kept in touch with the results of Scientific 
Eesearch applied to Agriculture in his own province and 
elsewhere. All attempts are made to make the journal 
informative and of practical application. We extend to our 
contributors our thanks for the last year and hope that they will 
continue to enrich the pages of the'Miaigazine. We rely on our. 
readers to co-opefate with the Magazine'' Committee in extending 
the usefulness of the Magazine as wi^y as possible. 

* * % * ' 

We have great pleasure in offering our felicitations to 
Eai Bahadur G. E. Dutt, b. a. and Bao Bahadur D. V^ Bal 
M. sc. (Hon.) the recipients of these birthday honours. Since 
Eai- Bahadur Dutt has now retired it has been a fitting tribute to 
the meritorious services rendered by him during his service. 
For Eao Bahadur D. V. Bal, we trust this to bo the precursor of 
many more honours to come- 

■* * ■ • * 

Mr. I. C. Me DougalU'M. a., b. sc., Director of Agriculturci 
and Mr. E. A. H- Churchill, b -so. have proceeded home on 
leave- We wish them a happy time during their \yoll earned 
respite, . j. J-'f; -i , ' 
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To Mr. E. H. Hill, M. a. and Mr. J. F. Dastur, m, ho., who 
a.re elevated respectively as OlTficiating Director of Agriculture and 
Officiating Principal, Oollogo of Agriculture, Nagpur, wo oitor 
our hearty congratulations. 

AWMAL NUTRITION AND POULTRY RESEARCH 

Buildings at iKiatnagar near Bareilly niciant for housing the 
two new sections of the Imperial Veterinary Eoaoaroh Institute 
have been opened by His Excellency the Viceroy on March, 12, 
1939. It is also proposed to add in course of time a genetic 
institute and biological products section. The newly opened 
sections contain a library, one' of the best in India as rog.ards 
Nutritional Science, and the Physiological Ijaboratorios, whore the 
Physiology of Indian domestic animals is being studied and data 
collected. The laboratories contain mills, gas and elotstrio ovens, 
incubators, refrigerators, sterilmors, centrifuges etc. The opening 
of these new sections marks a notable advance in the dovelopinout 
of Animal Husbandry on scientific lines in this country which 
with its estimated total of 216,000,000 domestic animals OiU’rius 
.over one-fourth of the world’s stock of cattle and two-thirds of its’ 
buffaloes. In addition she sustains nearly 1)7,000,000, sheep and 
goat.s. The estimatod figure for domestic, fowls is at 1 73,000,000 
birds. 

The following observations made by 11 is Exoollonoy the 
Viceyoy on the occasion of the opening ceremony of the two 
sections will bo of groat value. 

“ It is a matter of common observation that in the medical 
jirofoBsion the progress of attention has been from cure of disease 
to prevention of disease and then to the establishment of lusalth. 
The progress does nut mean that medical interest is diroctod 
towards the latter aim in substitution of f.ho former. It merely 
indicates that with the growth of human knowledge ami 
experience and of a proper understanding and use of scioutifii} 
inquiry, attention whioli at first is oouflnod to phenomena extends 
itself to cover causes. I he general trend of veterinary activities 
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presents a good example of this general progress which I have 
described. Let me explain. The. first point I would emphasise 
is the vastness of Indias animal population. It is generally 
agreed that this aggregate of domestic animals is larger than is 
required in a properly balanced economy and that it imposes a 
too heavy demand in terms of fodder, and feeding staffs. There 
can bo little doubt that the prevelance of animal disease in India 
is the main clue to the enormous stock of animals which India 
houses. In the past very heavy losses have been suffered from 
contagious diseases of animals such as Rinderpest, Anthrax,' Surra 
and the like. These losses menaced often the actual carrying 
out of agricultural operations, which since their timing and 
rotation is fixed by the cycle of the seasons must be punctually 
carried out and will indeed wait for no man. In India the ballock 
is almost the only source of tractive power and epidemics of 
animal disease may deprive the cultivator, both of the value of 
his Working bullocks and of a large part of his crop. So long 
therefore as disease reigned, more or less uncontrolled, the 
cultivator and all those who depended on the use of animals 
tended to carry a very large stock of them, since experience had 
taught that in the event of epizootic disease there would then be 
the chance of sufficient animals surviving to onablo them at least 
to carry on. Clearly under conditions where these diseases had 
more or less a free run, numbers :wero important than quality; 
and with overstocking and consequent shortage of fodder, it was 
unlikely that the average cultivator would maintain animals of 
substantial value. . . 

A first and essential stop towards the improvement of the 
quality of our stock has been the control of animal diseases and it 
• was to meet this need that this institute was founded almost 60 
years ago. The decades intervening provide a record of the success 
in' this most important aim. , This institute has established a 
deserved reputation and if animal disease is no longer the terror in 
India than it was half a century ago, much of the credit must be 
given to this and to .similar establishmoPts olsowhore, which have 
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concentrated on the study of aninnl disoaHcs and on tho 
production of remedies and preventives for tliem. 

This importance of preventive work which is the seo md in 
the sequence I mentioned was early realised and thoso in charge 
of the institute set themselves to organising this side of Veterinary 
work. Tho rinderpest vaccine in the development of winch this 
institute played a distiuguishod part is au illustration of the 
results of continued efficient research, for it roprosnts a com- 
paratively cheap and easy method of bringing the rinderpest under 
control. The annual produotiou of anti-riuderpost serum alone 
is over 700,000 doses, while tlie ligures (or other sera are equally 
of impressive dimensions. 

The third stage in tlie sequenoo which I mentioned was tho 
establishment of health, which moans for veterinary purposes, 
the establishment of animal well-being and of the general 
condition which will strengthen tho animals resistonco and 
improve its quality. The more I travel r.nmd India, the moro I 
reflect on tho deeper and more intimate problems of her rural 
economy and tho physical well-being of her millions, tho moro 
am I confirmed in tho impor,Lanoo I attach to raising tho quality 
of her cattle and animal population, To tho groat mass of tho 
inhabitants good animals mean, better and more profitable 
farming and moro nourishing food. No oflort should bo spared to 
see that tho rosouroos of seienoo and tooUnioal skill aro devoted 
to examining the improvomeut of animal nutrition. Tho auimal 
nutrition branch of tho Imperial Votoriuary liesoaroh Inatituto 
will supply a most important need, 

Tho part played by disease as tho opponent of quality of 
production applies markedly in tho case of poultry also in India. 
So long as disease regularly sweeps off birds in largo numbers 
there can he no sufficient incentive for ordinary owners to go iu 
for quality as against quantity. In comparison with w»jrld figures 
Indias total of domestic fowls, and ducks may not bo so striking a.s 
the animal total* Nevertheless tho gross figure of domestic fowls 
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in India is estimated at 173,000,000 birds — a figure from which the 
dimensions of the problem and the opportunity can bo at once 
realised- A point of great interest is that the institute is getting 
into grips at first hand with the commercial problem of the 
industry. I am convinced that there is groat scope in India for 
the development of the Poultry Industry.” 


CENTRAL PROVINCES AND BERAR AGRICULTURAL EXHIBIIION. TRIPURl 

By Me. Li. N. Misea, M. Sc. 

A N n 

Me. D. P. Pabsai, B. Ac. 

{Department of A/jriouUure, Central Provinces, Nagpur). 

Introdnction. — 'J.’ho Department of Agriculture, G. P. and Borar has 
rarely missed an opportunity whenever it was available to hold an 
Agricultural Exhibition with a view to demonstrate the growing of 
improved crops as well as the most modern and scientific methods of 
cultivation. A stalls-shed was, therefore, engaged by the Agricultural 
Department in the All India Khadi and ’ Village Crafts Exhibition at 
Tripuri where the various sections of the department had kept suitable 
exhibits to demonstrate their activities as far as possible in the popular 
language for the benefit of cultivators. The shed was tastefully decorated 
and was fully equipped to the utmost advantage of practical agriculturists, 
with tlic result that Pandit Jawahar Lai Nehru wlio had a cursory round 
through the Exhibition before performing its opening ceremony made a 
special appreciative reference regarding the agrioultaral show in 
his inagural address and visited the stalls again with the Hon’blu 
Mrs. Vijayalaxmi Pandit going into the minutest details of the exhibits 
of all the departmental sections represonlod there. The exhibition lasted 
for about eight days aud the agricultural show was very much 
appreciated and copious notes were taken by visitors from the remotest 
corners of India. 

A rough sketch of the agricultural stalls of the exhibition is given 
herewith indicating the positions of different sections. The order of 
description in the present article is in accordance with the order which 
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the visitors bad to fidlovv as soon as thoy enlorod tlio agricultural 
stall’s-shcd. 

2nd Economic Botanist’s wing.— Ounsistod of 115 oxliiluts of the following 
crops, viz. wheat, grain, tur, urid, castor, Uigumiiioua fodder and fodder 
grasses, In addition to the oxhihits thoro worn a nmuboc of charts 
illustrating the exliihits and furnishing detailed information regarding 
the seeds of the improved crops. Wheat crosses A 115 and A 1 111 wore 
particularly liked by tbo visitors, while gram varieties D 8, H>5l2, (i'2 and 
•28 attracted considerable attention. Amongst tiio iur selections E. B. 38 
and No. 3 were much appreciated, the former being wilt resitant and the 
latter high yielding and early maturing. In addition this wing was 
rather prominent on account of the presence of the various types of 
fodder grasses and some posters which loudly proclaimed that “ 'riio 
mixture of all these grasses when sown judiciously supressos the growth 
of the spear grass (Audropogon Cantartus). 

Rice Research Scheme’s wing.— Exhibits were presented in the following 
order:— (Ij On the wall samples of oars of aliout 700 typos of rices grown 
in the province were arranged, (2) The right hand talile contained the 
selected high yielding varieties of rice. (3) Tho left hand taide on the 
other hand had the selected fragrant varieties of rico. (4) Tho table facing 
the wall exhibited tho hybrids by which the problem of the Eradication 
of the wild rice Karga can bo solved. 

In addition to those exhibits there was a largo number of posters 
giving useful information about the rico cultivation in tho province. 
I’addy occupies about 23% of tho total cultivated land of (’. 1*. and Borar. 
The chief paddy growing tracts aro (Ihhattisgarh, Wainganga Valley and 
some parts of the northern di.strictH. Tho surface colours oxhibited on 
the seed of tho various varieties of paddy wore (1) while, (2) red stripcil, 
(3) red, (4) black and (.5) mottled. Tho size of rico got out of them 
differs, varying from S m. m, to 8 m. m. in length. Five methods of rice 
cultivation prevail in tho province i. c. trausplautation, biyasi, vuwhmiki, 
lehi and broad-casting. Different tracts have got their special favourite 
varieties to grow, viz. (1) early maturing, (2) modimu and (3) late, lioss 
due to Karga is nearly 30/;j. 

Average outturn of paddy per acre in India is 9(54 ibs. which is tho 
lowest in the world; and 0. P. (yielding 650 lbs. per aero) stands lowest 
in India. Karga could nob be weeded out at early stages from rico fields. 
Various crosses have been tried to introduce some prominent morphologi- 
cal distinguishing characters and succoss has boon achieved in tho 
following cases:— 
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(1) No. 116 (Bhondu x Paretoa). 

(2) No. 19 {Budhia Boko x Paretoa). 

The following general points are recommended for having a better 
outturn of paddy 

(i) To sow high yielding varieties of paddy, (ii) manuring, (iii) good 
cultivation, (iv) irrigation and (v) to guard against pests and diseases. 

The best combination of luanure suggested is 100 lbs. ammonium 
sulphate and 100 lbs, supei phosphate grade II per acre. This gives an 
outturn of 1582 lbs. as against 879 lbs, of paddy without any manure. 

This section was a source of special interest for the people of Bengal, 
Bombay, Bihar and Madras. 

Economic Botanist for Cotton’s Section.— Exhibits sent by the Economic 
Botanist for Cotton, C. P., Nagpur were samples from four crops, i. e. 
.cotton, groundnut, /mr and Bajra given in the following table 


Oofcfcon 

1. Seed cotton 

2. Lint in 
small 1 lb- 
bales. 

Groundnut (pods) 

' 

Juar (grains) 

j 

.2>,m • 

B^jfa (grains) 

1, Verum - 

262 

8. B. 29 

1. 

Ak. ' Id 

1. Improved 

1. No. 14-D 

2. Verum 

431 

9. B. 90 

2. 

Ak. 8—11 

Saoner 

2; No. 82-G 

3. ]jato Verum 

10. H. 420 

3. 

Ak. 12r-'24 

2. Improved 

3.. J’amnagar 

4. No. 

438 

11. II. 415 

4. 

Imp. small 

Eamkel 

. typo 1. 

5. Bani 

306 

12. II, 414 


Japan 

3. E. B. 1 

4. Jamnagar 

6. B. B. 

31 

13. Roaenm 

5. 

Imp. Spanisb 

4. No 123-A 

, type 2, 

7. Buri 

107 



peanut 


5. Awned 







Bajra No. 3 


lioseum cotton was the shortest stapled in the lot while Bani was 
the longest. This wing attracted the attention of the people speoiSlly 
•from cotton tracts of the Province, U. P., Bihar and Bombay Presidency. 

Mycological and Entomological Sections. —Exhibits sent had the 
specimens of the. diseases of. cotton, juar, wheat, betel leaves (pan), 
oranges, potatoes, tomatoes, sugarcanes. The causes, preventive ^ and 
curative measures were given on the specimeh cards which were also 
verbally explained to the visitors, who appeared to be more keen about 
the wilt and anthracnose diseases of cotton, smuts of juar, wheat rust, 
anthracnose and footrot of pan and redrot of sugarcane. 
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The exhibit of special interest in this section was the inaohino 
devised by the Mycological SectioHj for copper carbonate treatiiiont of 
jnar seeds against smut. 

Entomological exhibits consisted of spocimons of important crop 
posts of the province, their life-histories and control moasures. Cotton 
boll worms (Earias fabia, E. insnlana and platyedra gossypiella) wore the 
pests in which visitors were interested. 

Oil Seeds Specialist’s Section." Among the exhibits were;— (1) rotted 
linseed stalks, (2) linseed fibre (crude), (3) linseed fibre (cottoniscd), (4) 
cottonised linseed fibre mixed with cotton in various proportions, (5) 
ropes, jot, pagahiya, girwan, etc. the articles of agricultural utility, (0) yarn 
from cottonised linseed fibre and gaUoha, curtains, and suiting cloth made 
out of the yarn, (7) samples of improved linseed varieties. 

The object of special attraction in this section was the fibre 
extracting machine devised by the Oil Seeds Specialist, 0. P., the working 
of which was demonstrated to the visitors. Linseed stalks which so far 
were little better than a waste to the agriculturists could yield a iwoful 
material vifs. fibre, from which it is possible to prepare articles of every 
day use like ropes, carpets, galiohas and even clotli. 

This gives an impetus for one more cottage industry in the province 
which at the rate of nearly 50 to (50 lbs. fibre per acre promises to give an 
income of nearly Rs. 4/- per acre. The total area under linseed in the 
Central Provinces alone is nearly one million acre. 

Nlarketiog Section>~-ExhibitH cuntninod :-"(l} market samples of 
various grains, ghoo, leither etc. (indicating theit adulteration, lock of 
-grading and mishandling), (2) oortified glieo sample (Agmark) graded eggs, 
and oranges, (showing their indigenous and improved methods of packing 
and the benefits of the latter), (3) a large number of charts and graphs, 
.illustrating acreage, production, consumption, export and import of various 
commodities, trend in the variation of prices and cattle population, (4) 
different weights and measures used in the various markets all over the 
.province (indicating the lack of uniformity, as well as practice of fraud), 
(5) a toy model demonstrating ip an interesting way tlio bonolits of the 
transport of cattle by rail over that of road. This model had much 
attraction for the visitors. Suggestions wore made by certain visitors to 
arrange for the display of such models by the railway authorities on the 
important stations. . 
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The various problems ot marketing, viz. grading of crop-products, 
standardisation of weights and measures, regulation of markets with a 
view to provide more money and facilities for the grower etc. were also 
verbally explained with the help of the exhibits and charts. 

An illustration of what percentage of the price offered by consumer 


(say at Lahore) goes to the producer in tho. 
given below:— 

case 

Es. 

of Nagpur Oranges is 

A. P. Percentage 

1. 

Cultivator 

0 

3 

1 

19.2 

2. 

Contractor’s expenses 

0 

0 

9 

4.8 

3. 

Contractor’s gain 

0 

1 

2 

7.1 ' 

4. 

Basket packing charges 

0 

1 

1 

• 7.0 

5. 

Dalali 

0 

0 

6 

3.2 

6. 

Eailway charges 

0 

6 

7 

34.7 

7. 

Lahore expenses 

0 

1 

2 

7.1 

8. 

Lahore contractor's commission... 

0 

0 

10 

5.5 

9. 

Nagpur Dalai’s profit 

0 

0 

7 

,3.7 

10. 

Betail dealer’s profit at Lahore ... 

0 

1 

3 

7.7 

100.0 ' 


Chemical Section.— Exhibits from the Agricultural Chemist's Section 
consisted of '.—(I) models exhibiting the mechanical composition of the 
various typical soils of C. P. and Berar, (2) manures, (3) feeding stuffs, 
and (4; many charts illustrating the effeqts of manuring and rotation of 
crops, fixation ot atmospheric nitrogen, by various leguminous crops, 
amount of plant food removed by certain important crops from the soil 
per acre, ill-balanced and well-balanced diets etc. 





Perconfcage on air dry soil 



Soils 

Coarse 

sand 

Fine 

sand 

Silt 

Fine 

silt 

Olay 

1 

Mois" 

ture 

Loss on 
ignition 

Oalcium 

Oar- 

bonato 

Morand 

! 

0.60 

7.39 

11.34 

21 67 

40.00 

9.80 

6.70 

4.10 

Kali 

0.20 

3.03 

12.42 

16.58 

51.00 

11.04 

6.43 

0.35 

Sehar 

13 68 

27.57 

23.49 

14.01 

12.96 

5.32 

3.06 

Nil 

Khavdi Pathar 

6.10 

27.69 

16.26 

11.06 

7.32 

6.75 

4.58 

19.7 

Dorsa 

6.80 

4.60 

22.90 

21.10 

35.10 

6.00 

6.30 

0.10 

Bhata fsfcones 
and gravels) 
70.05% 

9.65 

4.64 

3.5 

2.63 

4.38 

1.00 

3.60 

0.36 


2 
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The models exhibiting the moohanical composition of soils consisted 
of tall stoppered glass cylinders filled with sand, silt and clay etc. to 
different heights representing their percentages in tho respootiv© soils as 
indicated in tho table given above 

Manures wliich were exhibited can be classified under throe main 
heads according to the chief plant food they supply 

Nilrogenoiis.-Nicifo8 I (14°^ N.), F. Y. M, (0. U N.). Art. F. Y. M. 
(0. 85% N.), NaNOs (16.5% N.), Ammonium Sulphate (20.6% N.), Castor 
Cake (3.6% N.), Karanji Cake (4.0% N). 

Phosphalic.-Nooifos I (45.00% PaOr,), F. Y. M. (0.35% PaOa), Art. 
F. Y. M. (0.60% Pa O 5 ), Superphosphate I (40-45% Pa Ob), Supcrphosiibato 
II (18.2% Pa Ob). 

Potairic.— Potassium Sulphate (48.0% KaO). 

Effect of organic manures on the yields of cotton and rice crops were 
exhibited quantitatively showing that both the crops are doubled by the 
application of organic manures viz. cowdung manure, and poudrette. 

The exhibits of various feeding stuffs were also presented in tall glass 
cylinders showing their respective moisture, oil protein, carbohydrate, 
fibre, ash and sand in ash contents, as well as their food units. 

Three samples of qw represented throe methods of their preparation 
viz:— 

. 1. usual method by using i/iewdi juioo and heating to I19"0. , 

2. the above usual method witli tlio addition of sodium Ijydrosulphito 
(one tea-spoonful) in tho end, and 

3. the above usual method followed by filtering through activated 
paddy husk charcoal and adding sodium liydrosulphito as in (2). Tlio 
sample of qw from the last treatment was the best of the throe. 

A mineral brick lick which was kept in the show, is prepared by tho 
Agricultural Chemist, 0. P, It is intended to cure tho mineral deficiency 
in the cattle. It contains roughly 70% common salt, 5.0% calcium 
phosphate, 8.0% lime, 0.5% iron (as FeCls), 0 01% Iodide ^as KI). ^The total 
cost of each brick weighing 7 lbs. is estimated to be Ks. 0/7/6. 

The most remarkable exhibit in this section was tho demonstration 
of a quick method of tosting ghee for its adulteration with vegetal, >lo ghee. 
The method in short is as follows !■— 
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Equal parts (say about 2 c. c. of each) of the sample under test and 
pure glacial acetic acid, are taken in a test tube fitted with a cork through 
which passes a Centigrade thermometer the bulb of which dips inside the 
stuff. The test tuba with the contents is then slowly heated over a spirit 
lamp with constant stirring till both the liquids indicate miscibility and 
appear transparent. The temperature at which this phenomenon just 
occurs is noted. 

Absolutely pure ghee is miscible in an equal volume of glacial acetic 
acid at 40° to 42° 0 while the same volume of pure vegetable ghee 
requires to be heated to 110° 0 to be miscible in its own volume of glacial 
acetic acid. There is, thus, a difference of about C0° between the 
miscibility temperatures of the two liquids in the same volume of glacial 
acetic acid. A temperature arrived at between 4'J° C to 110° 0 will 
indicate the extent of adulteration of ghee, by the help of a chart, 
whicli can be experimentally prepared. This being a quick method 
not requiring much apparatus and yet giving a roughly correct tost of the 
purity of ghee, was very attentively observed and learnt by a largo 
number of agriculturists, common public and also the dealers in ghee. 

A wing' was reserved for Smn-Eemp Scheme which exhibited the fibre 
produced from the following different treatments of sowing and retting:—- 

1. By sewing at different dates (early, medium and late). 

2. By retting in different kinds of water fmuddy and stagnant, as 
well as clear and running). 

3. By using different seed rates in sowing (100, 80, 00, and 40 lbs. 
per acre). 

The largest yield of long, strong and lustrous fibre was obtained from 
.early sowing, using 80 — 100 lbs. seed per aero and retting the stalks in 
clear running water for 8—0 days in winter and 3 -4 days in summer. 

NORTHERN CIRCLE 

Largest number of articles was presented from the above circle 
including;— 

1, all the types of wheat grown in the Northern Circle, 

2. all the various typos of grams and other legurnes grov^ in the 
Northern Circle, 
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3. all the kinds of sugarcane produced in the farms of Northern 
CirclOj 

4, the selected varieties of chillies, 

6. fresh vegetables of unusually largo growth, and 

6. various modern farm iiuploments (and their working). 

Side by side with the above exhibits there were more than a hundred 
charts indicating the average weather conditions of various places in the 
province, and many popular agricultural sayings and mottos which them- 
selves are a record of the experimental knowledge in villages, regarding 
practical agriculture, verbally handed down from generation to generation 
from times immemorial 

The wheat k 115 and A 113 for open field and AO 90 for Saveli tnict 
being comparatively more rust resistauts and high yielding chiefly drew 
the attention of the visitors. Green gram of Gotogaon, I’andliurna 
Ohillies, and Jamnagar giant variety of Bajra (a single car=>‘2’ -*3' long) 
were viewed with astonishment by the people hailing from Berar and 
outside C. P., to such an extent that the seeds of the above wore demanded 
in large quantities by certain visitors, who were, of course, dirootod to 
the proper authorities. 

The Deputy Directors of Southern, Eastern and Western Oirolas had 
also sent their exhibits whicli were demonstrated along with those from 
Northern Circle. Oranges from Tharsa Ifarm were very much appreciated. 

Big sized radish and boot-root (weighing 5 lbs,), huge cabbage 
(weighing 18 lbs)., and hrinjals from Jubbulpore, oranges from Nagpur, 
and massive Scotland X’otatoos from Benares University were amassingly 
attractive and interesting. Presh vegetables for this section of the 
Exhibition were supplied mostly from Government Gardens, Pachmarhi, 

CoDSolidation of holdings in C. P. — There wore throe charts prusc.ntod 
by the Settlement Department showing fragmentation and sub-divi.sion of 
holdings in Ghbattisgarb, tlie work done for consolidation and tl»o honofUs 
thereof. The following figures show the work done in liaipur, Bilaspur 
and Drug Districts up till now. 

No. of villages consolidated ... ... 1448 

Acreage consolidated ... ... ... 18,f)3,()70 acroH 

Khasra Nos. before consolidation ... ... ‘29, 1.5, -213 

Ehasra Nos. after consolidation ... ... 4,40,811 
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Percentage reduction in Khasra Nos, ... ... 84% 

Cost per acre ... ... ... ... -/4/- 

The cost in the beginning was Es. 1/6/- per acre but now it has been 
reduced to Es. -/4/- per acre. Thus, at a negligible costone can get all 
the benefits of consolidation of holdings resulting in better and prosperous 
agriculture. 

AgricDltnra! Engineering Section. —In this section an engine run by 
producer gas was demonstrated and the possibility of its introduction into 
our villages was explained on the ground that it has a simple machinery 
and requires only a small quantity of charcoal, which could be easily had 
at a cheape rate in villages. 

Animal Husbandry Section. — This section was conspicuous on account 
of the presence of dairy cows and buffaloes and also a bull, with an 
ordinary Indian village cow, for the sake of contrast in body development 
and milk yield. A special shed was errected for this section at a short 
distance from the agricultural show. Methods of cream separalioni 
pasteurisation, butter making etc, were demonstrated practically as well 
as through charts. 

Poultry section exhibited some typical improved breeds of poultry 
birds. Their management' and artificial hatching of eggs was demonstrated 
to the visitors. 

Many articles of common attraction like various milk products, 
sweet-meats, chicken eggs of unusual size, were presented in tliis section. 
Some easy and quick methods of detecting rotten eggs were demonstrated 
here. One of these methods is as follows : — 

A thin cardboard is wrapped lengthwise round the egg in question 
leaving the two opposite ends open. By holding an open end of the egg, 
now, against the light (either day light or candle light) and looking 
through it from the other open end, the interior mass of the rotten egg 
looks opaque, while that of a sound egg appears transparent. 

The exhibition continued for full one week and was attended 
by about a thousand visitors per day. The stalls opened at '8 a. m. 
and closed at 6 p.m. every day. The success of this Agricultural 
Exhibition was due to the untiring efforts of and keen interest 
through out taken by the Deputy 33irector of Agriculture, Northern 
Circle, and the co-operation of all the sections running under the 
Department of Agriculture, 0. P, and Berar. The co-operation of the 
Department of Agriculture, Bombay and that of the Agricultural Eesearch 
Institute, Benares is gratefully acknowledged. 



RESPONSE OF WHEAT VARIETIES TO THE APPLICATION OF 
NITROGENOUS FERTILISERS UNDER HAVELI 

SYSTEM OF CULTIVATION 

By Mb. 14. J. Kalamkau, B. Kc., B. Ag., Ph. I), 

(Dy, Director of Agriculture, Juhbulporc). 

AND 

Mb. S. L. Tiwaiu, L. Ag. 

(Farm Overseer, Adhartal), 

lDtrodnctioii.~An oisperimonti was laid outi ab tliu Kburi Farm 
(Adhartal) to study the responso of wheal variotioa to tho appliualiim of 
Nitrogenous fertilisers in tho season 1038—39. The farm is about throo 
miles from Adhartal) having Kahar II soil, a heavy blauk loam, typical 
of the embanked -wheat area of tho Jubbulporo IXavoli, containing nearly 
51% of clay, 17% of fine silt and 12% of silt. 

The experiment consisted of investigating tho effect of : — 

1. Nicifos II at 15 lbs. of Nitrogen per acre, sown with seed. 

2. Ammonium sulphato at 15 lbs. of Nitrogen por acre, sown 
with seed. 

3. No manure. 

On tho following five varieties :— (») A 090 ; (b) A U5 ; 
(c) 1\ 4; (d) P. 52; (o) P. 101. 

rl 

Deiign of esperimenU."Tho lay out of tho exporhneab was a split* 
plot (‘) design in which each block was divided into five Huh-blocks to 
each of which ono of tho five varieties was assigned at random. ICuch 
sub-block was further divided into throe equal parts, each of which 
received one of the three manurial treatments at random. Tho ultimate 
size of the plot was l/40th aero and the replications adopted wore five 
in number. 

This lay out is in contrast to a complete randomisation of all tho 
fifteen combinations possible in each block and involves two oirors as a 
basis of comparison, viz. one error for tho comparison of varieties and 
the other error for comparing the other effects, i.e., treatments and tho 
interaction of treatments with varieties. It is obvious that in tho 



BESPONSB OF WHEAT VAEIETIES 


IS 


^option of a split-plot design, the different effects cannot be compared 
with the same precision as two errors are involved. 

Analysis of variance.— The plot yields for grain are given in the 
Appendix attached, The allocation of the amount of variation in yield 
due to various causes is shown in Table I, below. 


TABLE I 

Analysis of variance 
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would have been “ 1>38 times the original information, while on 

1 37 

the comparison involving nitrogen =* 0-^5 times the original. In 

the present case tlie split plot tochniciuo has not rosultod in material gain 
or loss of information on the comparisons offoctod, The atamlard 
deviation per plot per orror (a) and error (h) work out to B,<i5 and 
respectively. 

Response of wheat varieties to fortiliier8.--Tho analysis of variance 
at once shows that 

1, The variance due to varieties is significantly greater than the 
variance due to error (a) indicating the significant varietal eCfoct on the 
yield of grain, 

2. treatment etTect is also highly significant and that 

8. different varieties have responded differently to the treatments, 
i. e., the interaction of variotios with treatments is significant. 

Table II shows the moan yield per plot for the different wheat 
varieties tried. 

tabIjE it 


Mean yield in lln. per plot of lj40tli aore. 


Varieties. 

A. 0. 90 

E 52 

1 

A. 115 ' 

P. 101 

P.4 

Mean 

S. E. 

Yield 

18.45 

17.78 

17.5.1 

17.07 

16.3d 

17.23 

0.38 , 


Mean yield per plot, taking all the varieties into ooniideration is 
given in Table III, tor tho different treatments tried. A. 0. 90 has given 
the highest yield white l\ 4 tho lowest. A. 0. 90 has yielded significantly 
more than E 4 and P. 101. 


TABLE in 

Mean yield in lOs. per plot of 1140th acre. 


Treatment. 

NimfosII. ^ 

Ahitnotuum 

sulphate. 

No. manure. 

■ 

Mean. 

R. E. 

Yield 

1 

21.16 

16.98 

13,56 

< 

17.2,3 

0.234 
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Application of ammonium sulphate or Nicifos II has given significantly 
higher yields than the no manure plot and the application of Nicifos II 
has given significantly higher yield in comparsion with the application 
of ammonium sulphate. 

As observed above, the interaction of fertiliser, with the varieties is 
significant. The result of yields obtained per plot for the difierent 
varieties under the treatments tried is given in Table IV below. 

TABLE IV 


Yield in lbs, per plot of ijiOth acre. 


Variety 

No. manure 

Ammonium 
^ sulphate 

Nicifos II 

S. E. 

A. 0, 90 

14.8 

18.2 

22.4 

0.52 

P. 52 

15.4 

17.1 

20.8 


A. 115 

12.8 

17.0 

22.8 


P. 101 

12.8 

17.8 

20.1 


P. 4 

12.0 

14:8 

19.2 



All the varieties have given significantly increased yields with the 
application of Nicifos II compared to the application of . ammonium 
.sulphate. A. 116 appears to respond best to ihe application of Nicifos II. 
P. 0*2 responded the least while P. 101 respond most to the application of 
ammonium sulphate. Under no manuring P. 52 and A. 0.90 have given 
significantly higher yields than the other varieties which do not seem to 
differ amongst themselves in yield. 

Economics of manuring. — Averaging'all the varieties, the mean yields 
obtained per plot of l|40th acre under the different manurial treatments 
are shown in Table III above. Expressed on an acre basis we obtain 
.the following. 

No. Nitrogen Ammonium sulphate Nicifos U 

542 G79 84C 

The extra cost of manure over and above the no. manure plot at the 
rate of 15 lbs. of nitrogen per acre is Es. 4-8-3 for ammonium sulphate 
and Es. 7-5-0 for Nicifos II. The relative profit or loss due to the 
application of the fertilisers is shown in the Table V, below. 


3 
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TABLT3 V 

Yield iter acre in lha. 


Name 

of 

IPorfciliaer. 

]<jXC 08 S yiolfl 
in lbs. per 
noro. 

Value in 11s. 
at 35 lbs. 
jwr rupoo. 

Kxtra cost of 
inannro ovor lu^ 
niiuniro plot. 

bijctra profit or loss 
p(^r a«ro cjvor no. 
nuuitiro plot in lls. 




h(ms i 

Profit. 

Ammonium 

sulphate 

137 

3-14-7 

4-8-.‘l 

0-9-8 


Nicifos 11 ... 

304 

8-11.0 

7-5-0 

» » # 



The results show that 15 lbs. of nitrogen in tho form of Nicifos 11 
was done at a profit of lis. l-O-O per acre while applioatiou of Auia at 
15 lbs. of nitrogen was not oconoinioal, resulting in a loss of Jis. 0*9 8 
per acre. This calculation has not, however, taken into consideration 
the value of excess straw obtained by tlio manurial treatments. 
Considering individual varieties, application of Nicifos 11 to P. 52 was, 
however, done at a loss of its. compared to the no. manure plot. 

The resume of previous manurial experiments on wheat shows that 
20 to 30 lbs. of nitrogen, in the form of Nicifos II, was applied and 
although significant increase on yields was secured, it was done at a loss. 
■A smaller dose of 15 lbs. of nitrogen soeius profitable under the condition 
Of the experiment. Tho conclusions of tho prosont oxporiniont suggest 
the laying out of a new experiment to investigate tho lowest dose of 
nitrogen in the form of Nicifos TI which would yield the maximum 
profit. 

Sonmary and concInsion.—L. Tho note briefly deals with the rosponso 
■'of wheat varieties to the application of nitrogenous fertilisers under 
Haveli System of cultivation. Tho oxperimont was of a split-plot design. 
The experimental error on the sub-hlock basis was 8.06 and on plot basis 
C. 79 per cent. 

2. Wheat A.0.90 gave the highest yield of 738 lbs. per aero followed 
by P. 52 which yielded 711 lbs. while P. 4 gave the lowest yield of 013 
lbs, per acre. 

3, Both, ammonium sulphate and Nicifos II, drilled with seed gave 
significantly higher yields compared to no. manure plot, tho yields secured 
by the application of Nicifos II being significantly higher than those 
secured by the application of ammonium sulphate. 
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4. Inter-action of varieties with treatments is significant. A 115 
appears to respond beat to the application of Nicifos II and P. 52 the least. 

5. Application of Nicifos II at 15 lbs. of nitrogen per acre was done 
at a profit of Es. 1-6-0 per acre while that of ammonium sulphate was 
done at a loss of Es. 0-9-8 per acre at the present rates of wheat and 
fertilisers. 

6. The resume of earlier experiments show that application of 
Nicifos II at the rate of 20 and 30 lbs. of nitrogen gave significantly 
higher yields but they were secured at a loss because of the extra coat of 
the fertiliser. 

Our thanks are due to Mr. YarmahomiUiul, Farm Superintendent, 
Adhartalj for helping in conducting this experiment. 
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APPENDIX 

KHERI FARM -WHEAT VARIETAL AND MANURIAL 1938-39 


Yield of grain in lbs. per plot of lldOlh acre. 


Variety. 

Treatment. 



Replications. 



1 

2 

8 

4 

5 

A.O^ 

Nicifos IL ... 

25 

20 

24 

22 

21 


Ammonium sulphate. .. 

19 

20 

19 

16 

17 


No. manure 

86 

16 

16 

14 

14 

A. 116 

Nicifos II 

24 

23 

24 

22 

21 


Ammonium sulphate. . . 

17 

18 

21 

13 

16 


No. manure 

13 

12. 

15 

12 

12 

P.4 

Nicifos II 


Hgnm 

18 

18 

17 


Ammonium sulphate... 



14.5 

14 

14 


No. manure 


BmI 

14 

11 


P. 52 

Nicifos II 

24 

22.5 

19.6 

19 

19 


Ammonium sulphate .. 

20 

19 

15 

14.9 

17 


No. manure 

16.5 

15.5 

16 

16 

14 


Nicifos II 

22 

20 

22 

19 




18 

18 


17 

16 


1 No. manure 

14 

■ 12 

14 

12 

12 







MYSORE COTTONS AND THEIR IMPROVEMENT 

By Ma V. N. iiAWiANATiXA lUo. L. A}'. (Niif,;.) 

{Boormnio Boianisi to tlic AgriouUural Departmoni, Govcnwiont of Mpnorc), 

Although India ia second Urgoat cotlon growing country in the world, 
the luajor portion ot tlu' crop dovolopa abort and conrscs staple. Hu the 
subject of developing stapled cottons in India has engaged the attention 
of the Government for over a century. 

Several attempts in the past have boon niado to ostahliah staple 
American Cottons— Mr. J. Mackouna in India in a lecture to the Htudonts 
of Sydenham College. of Comuioroo, Bombay has traced tlio introduction 
and development of American Cotton in India. The not result of the 
attempts made for over a century was the establishment of the American 
Cotton in Dharwair. 

However this acclimatised cotton has a serious drawback in that It 
usually develops a leaf disease by which tlio loaves redden and drop off, 
though under certain conditions they recover, with tlio consequence the 
yield and quality of cotton arc very much lowered. 

Prom a study of the Minuto.s of ovidonco submitted to tlio Indian 
Central Cotton Couiinittco by Agricultural ofllcera and men interested in 
cotton growing and tradj, the introduction of recently (Invelopcd 
American Cottons fa, red no bblter. 

In recent years a short stapled, intorioc . variety tooftily called 
‘ Bokda ’’ which botunically is a type of G. Neglectaiu is being ijutroducod 
extensively into the Mysore cotton tract, ‘which has ail along bdon stapled 
cotton area,' on account of its high yield and ginning. This: is being 
grJoWn in red soils- with the help of .irrigation. Tliis cotton is being used 
for mixing with, some of our superior cottons. The Govermnont have 
deoided^to intcoduoaiBgislation to prevent growing this variety. Bo the 
second object of this work was to develop' a strain through hylkidisation 
giving as* high a yield and ginning outturn as tiio local hogleptum but 
producing a superior staple. , ' 

, In the past, two theories have been put forward for the cause of tlio 
“ Eed Leaf Disease,” on the basis of which the cotton*brceder hoped to 
develop a diseasen-esistaut variety. The first of these was tlmt tlio 
oppearanoe of the disease in American Cottons might bo due to the 
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different method of root system from that of Desi Cottons, which do net 
generally develop this disease; while the growfh of the main top-root in 
American Cottons is arrested in its early stage and the secondary and 
other roots rapidly grow and form surface feeder, in Desi Cottons, on the 
other hand, the main root develops into deep tap-root. 

With a view to develop a strain of American Cotton with a deep tap- 
root system as in Desi, a cross was made between a tree cotton belonging 
to the New World Croup (G. Peruvianum) with one of our local American 
selections. Although we got out of this cross some superior strains such 
as M, A. II, M.A. IV, 204 — 208 and etc., still from the point of disease 
resistance, this work was a failure as the strains developed “ Leaf Blight ’’ 
as badly as any of the local Americans. 

The second theory suggested in connection with the development 
of this disease was the association of resistance to the disease with the 
hairiness of the plant. In other words, the plants that are hairy, resisted 
the disease to a greater extent than the glabrous ones. On this basis, 
Kao Saheb Kottur of Bombay Agricultural Department developed a hairy 
type called Gadag I, which claimed t'^ resist the disease. But in our 
experience, Gadag I gets the disease as badly an any other variety. 

In recent years a very systematic and intensive study on this 
disease has been made at the Institute of Plant Industry, Indore^, by 
Messrs Madusudana Kao and Wad (3) who have come to the conclusion 
that “ the disease may develop under different atmospheric environments 
provided the soil surface becomes puddled after prolonged saturation and 
that a practical solution lies in ' increasing the resistance of the soil to 
long continued saturation with its deleterious effects which resistance 
must be maintained sufficiently strong till the end of the crop season. 
Thus the line of fruitful research in the future,- they suggest, appears to 
be to find out for each locality a suitable method of soil- fertilizing (in the 
widest sense of the term) so that its resistance may bo maintained.” 
Erom the above it will be seen that the chances of getting a resistant 
strain from a breeder’s point of view are very remote, if not impossible. 

Since exotic cottons are generally cultivated either as rain-fed or 
as irrigated crop in red soils and theso possess big fruits ^bigger . than 
Desi), high ginning, long and silky staple suitable for spinning 30s and 
over warp counts, it struck the writer to ascertain whether it is at all 
possible to develop a variety through hybridization amongst Desi Cottons, 
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possessing all qualities of Amerioia and at the same time, suitable for 
red soils. If such a thing was possible the fiuostion of developing a 
Blight-resistant variety is easily solved sinoo Desi Cottons, as previously 
stated, do not generally get this disease. i 


As is well known, the fruits of Desi Cottons are small (small Kappas) 
as opposed to the big] fruits usually developed by American Cottons. 
However, there is one variety of cotton in the old world (Desi) Group 
which develops as big a fruit as any American variety and at the same 
time possesses a high ginning out-turn, thouglr unfortunately, its fibre 
is very coarse and poor. This is G. Oernuum, or locally known as 
Garo Hill or Wool-Cotton. 


An attempt was made to hybridize this cotton with one of our 
local varieiies with a view to develop a strain possessing all the qualities 
of Aineriqan]Cottons. 


Previons attempts made to hybridize G. Cernnum with other Desi 
Cottons.— Sir George Walt (4) mentions of the attempt made by Major 
Trevour Clark somewhere near 1870 in crossing Assam Ifill Cotton with 
Hinganghat. Again a mention is made by him of a Mr. Oollon who 
r'e-p'ertormed Major Clark’s hybridisation work. It is presumed that the 
survival of his (Mr. Collon) work is the so-called aoclimalizod Kil-Ootton 
developed in Nagpur. In the recent years two attempts have boon made 
to hybridize G. Oernuum with Desi varieties. The first of them is by 
Bao Sahob Prayng (5) of the Bombay AgtiouUuiMl Department, who by 
crossing Oomilla with Bani developed a strain oallod Banilla and this is 
being grown on a fairly large scale round about Khandesh, replacing the 
local Neglectum. But we have not been able to ascertain whether the 
fruits of Banilla are as big as those of Cernuum. Asregirds the quality 
(length and feel) in the new variety, it seems there is no prouounood 
improvement since it measures 5/8” to 3/8" though superior to Neglectum 
■ (which measures about half an inch). Also Banilla spins not more than 
20s counts and thus does not come under the definition of long staple. 
The 'second attempt made to hybridize G. Oernuum with a superior 
indigenous variety was made by Mahomed Afzal (G) at Trinidad. Ho 
crossed G. Oernuum with Burma Silky Cotton G. Indioum (Horbacoum) 
and studied the fftetors on leaf, flower, boll, lint and seed chacactors. He 
was not able to recover the big long typo of fruits of Oernuum in K-2 and 
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later generations, though he developed long staple and with high ginning 
percentage. 

Method of work. — A cross was made in Mysore in the year 1927—28, 
using G-. Oernuum as one of the parents with a local variety called Nadam 
answering to G. Obtusifolium. This is stated by Watt to be a close 
relative to Bani Cotton (G. Indicum) (7). The plants in F, 1 generation 
developed deep lacinated leaves and almost the big sized fruits of 
G. Gernuum, Plant selections were started in F,2 and later 
generations based on the branching habit, the size of the fruit (big fruits) 
possessing long fine staple and high ginning out-turn. After seven years 
of co)isciou8 selection we have in our possession two strains 
N X 0 86 and N x C 4—5 which are highly promising. The first 
of them viz. N x 0 86 has proved to be suitable to replace American 
Cottons and the other (4—5 strain) to replace the Negleotum. 
From a study of the branching habit it is felt that selection of 
plants developing many vegetative branches will produce high 
yielding strains as the production of tertiary fruiting branches in 
the secondary vegetative branches is almost at the same time as the 
development of the secondary fruiting branches on the main stem. This 
observation is quite in contract to what happens generally in the types 
of G. Herbaceum in which the terrtiary fruiting branches develop after 
a very long time and for this reason, in such varietiis erect plants, i. e. 
plants having few vegetative branches but greater number of fruiting 
branches, to ensure early crop are isolated. 

One of the features of the above two strains is that they develop 
bracts bigger than those of any Desi Cottons though they are not as big 
as the Cernuum proper. Dr. Kearney (8) in one of his recent papers has 
discussed the advantage and the drawback of the presence of the three 
braoted involucre which subtends the flower in all species of Gossypium. 
He concludes that “ the involucre plays an important part in the 
development of the flower and boll.’’ The results of his experiments 
point that “suppression of this organ on plants of Pima Cotton at the 
time of anthesis caused a marked reduction in the size and weight of the 
■boll, in the weight of the seeds and in the abundance of. lint." His 

observation further pointed out that the involucre 12 days before 

anthesis equally had the weakening tendency in addition to a reduction 
in the number of seeds in the boll due to the under nutrition. On the 
other hand, the presence of the involucre contributes to a loss in cotton 
production, since the bracts which invests the boll rather closely become 
very dry and brittle by harvest time, as “ it is almost impossible to pick 
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the seed cotton from the open bolls without Retting fragments of bracts 
entangled with the mass of lint hairs.” 

Since “ cotton is sold on grades based largely on tho proportion of 
foreign material or trasli present and tho small pieces of bracts, arc tho 
largest elements of the trash *’ tho prico rocoived by tho grower naturally 
diminishes.” 

One of the chief complaints generally against tho Indian Cotton is 
that it is dirty, mixed with dried loaves and bracts and thus not 
appreciated in mills. It will be ramemborod that a suggestion was mado 
by the Indian Central Cotton Committee whether it would bo oconomical 
to influence the cotton growers to do oloau picking. The result of tho 
enquiry was that it was not a practical proposition. Mr. Milno has 
pointed out in his evidence to tho Cotton Cominittoo (9) tliat in tho 
Garo Hill Assam Cotton, tho Kappas hangs out of the bolls in such large 
masses that it would be harvested with a minimum of trouhlo and with 
little or no leaf or dirt in it. 

Sir George Watt (10) also makes a reference to this cotton in this 
regard. He says, “ the pods are very large, somotimos as much as K” in 
length and when they burst the contents come out in a cataract of 
cotton which gives a field the appearance of being covered with snow. 
In two strains we have developed, tho fruits rosomhle those of Cernuum 
and thus clean and easy picking is made available, and also, as stated 
above, the matured cotton Iiangs down, tho chancos of it being mixed 
with dried bracts and loaves are avoided. 

So by developing a variety of cotton possessing big bracts and fruits 
with tho seed cotton going down as in the now straias wti Imvtt tlu> 
advantage of the involucre functioning as a nutritive medium to the 
plant and at the same time permitting tsloan and easy picking. 

, 1 The fibre test of one of the strains (C X N 8(1) is mado available both 
by the Technological Laboratory and the Blnny Mills which aroonclosod 
■to .'this note. ; It is hoped to publish a more detailed paper on this work 
in the peat future. 
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INDIAN CENTRAL COTTON COMMITTEE, TECHNOLOGICAL LABORATORY 

Fibre Teel Report No, 115. — On a sample of C x N. 86 cotton received 
from the Senior Assistant Botanist, Government Experimental Farm, 
Hiriyur, 

Sample No x 696 Cotton C t N. 86 Season l934.<35 


1. FIBRE TEST RESULTS 

1, Fibre-length Distribution (Balls Sorter) 


Mean group^lenglih in eights of | 
an inch. | 

Percentage. 

2 ■ 

0.3 

3 

0.6 

4 

1.7 

6 

3.2 

6 

11.0 

7 

33.0 

8 

82,8 

9 

18.9 

10 

3.5 


i 
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2. Fibre length (inch) (a) By Balls Sorter 0.93; {b) By Baer 
Sorter 0.94; 8. Fibre weight per inch, (millionths of the ounce) 0.200; 
4. Fibre strength (oz) 0.241; B. Intrinsic strcngfcli 1.17. 

2. Remark*. “This cotton is rather coarse for its length, but its 
intrinsic strength is high. It is nearly twice as high as that of II. 190, is 
higher than that of Hagari and Oombodia, though not so high as that 
of Nandyal 14, From its fibre- proper ties it is estimated that this cotton 
is likely to spin up to 82’s standard warp counts. 

SPINNING TEST BY BINNY MILLS 



Strain N. 0. 80. 

Contract valued Under 

Broach July/August 

Glass 

Barley Fine 

Colour 

Brownish 

Feel 


Staple length 

11/16" 

Staple length 

Good 

Regularity 

Regular 

Value above or below contract rate 

Rs. 16/- on 

Basis 

Rs. 151 

Date of valuation 

25-C-38 


OUR TOUR TO THE BETUL FARM 

Bit K. S. Kiuskna Bao 
{'ird Year Classt Ayti, OoUegc, Nagpur), 

Wo visited the Boed and Dcraomtration Farm at Botul to study tho 
cultivation of the sugar'cane crop iu detail. 

The area of tho I’arm is ICO acres out of which the cultivated area 
is 146 acres, the rest being occupied by roads and bunds etc. The money 
crops of the tract are sugar-cane and wheat. The Farm has got four 
pucca wells each provided with a rahat. We were told that the 
capacity of a rahat with J gallon luckels was equivalent to an ordinary 
mhote. 15 acres of land are put under each well and the crops rotated 
alternately. The rotation practised is only a two-courae rotation with 
sugar-cane and wheat. The area under each well is divided into three 
blocks. In one block cane will be under harvest this year. In the 
second they will plant cane this yeaa: and^in the third a crop of wheat will 
be taken. 
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The other crops of the Farm are Chillies, Garlic, Linseed, OoioxiB, 
Peas and Gram. The Farm also maintains an orchard of three acres. 
One acre of this is alloted to tlie Students’ Garden of the students of the 
Anglo-Hindi Middle School. In the second acre they have planted 
•Mosambi and Grape-fruits.. Papaya is planted in the third acre for the 
purpose of extraction of the milk or latex of the fruitcoat to be made into 
Papain, a product rich in the enzyme Pepsin. The Farm also conducts 
experiments on the different seed-rates for wheat. The three alternatives 
are 60, 80 and 100 lbs. per acre respectively. The crop with the seed-rate 
of 60 lbs. gives a better crop than the rest due to delay in maturity by 
at least a fortnight. 

Basal tillage and mannriihg for Sagar-cane.-'The crop requires about 
150, lbs. of Nitrogen for its successful growth in the C. P, The soil of 
the Betul Farm is a Second Grade Morand. The system of manuring 
fallowed on the Farm is the moat economical and is also quite effective. 
The nitrogen is supplied in three instalments as follows : — 

1. 50 lbs. by green-manuring, (2) 50 lbs. at the time' of planting, 
(3) 50 lbs. at the time of earthing. 

For green-manuring 80 — 100 lbs. of seeds of Sana Hemp are broadcast 
per acre, in the beginning of the tains along with other kbarif crops. It 
is allowed to grow for 7—8 weeks whan it is ploughed in with a Sabul 
Plough. The best period is near about 50 days so as to get maximum of 
dry matter without fibrous development. The field is then left 
undisturbed till all the stuff has decomposed completely till November 
when a bakharing *is given. This bak haring is followed by three 
ploughings, two with the Monsoon Plough and one with the Sabul 
Plough. 

Uy out and Planting.— The land thus perpared is laid out into ridges and 
furrows with the E. T. 2 Plough. Cultivators who cannot afford its 
high price use the Bihar Ridging Plough costing Rs. 10/- and capable of 
preparing the ridgss 2 feet apart. The furrows are mended into Kyaries 
or into long furrows according to the method of irrigation to be followed. 
At this time, before planting the second dose of manure is 
given. This consists of a mixture of 10 mds. of Karanji cake and 100 lbs. 
Nicifos 11. 

The cane to be planted is brought to the field and the stripping done 
carefully by hand. The cane is then cut into sets each " containing 
three healthy buds. The sets after being cut are examined for the 
presence of red-rot and such sets as are diseased are rejected for planting. 
The method of planting followed on the Farm is to place the sets horizont- 
ally giving all the buds an equal chance of germinating. Some cultivators 
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simply drop the sets in the furrows and trample over them to secure 
burying. This injures the eyes and some do not germinate at all thus 
creating an un-equal stand of the crop in the held. One irrigation is giveh 
as soon as the cane has been planted. This is given on the lighter 'soils 
before planting the sets so as to facilitate in pushing the set into the so'il. 
This cannot be practised in the heavier soils for fear of spoiling the tilth.’ 

After-care.~The buds germinate in about three or four weeks after 
planting. They are irrigated with sufficient water throughout the summer. 
In the beginning of the rains the crop is given the third manorial dose. 
A mixture of 10 maunds Karahji cake and 100 lbs, Nicifos II is applied 
and the crop is earthed up. The crop does not receive any irrigation during 
the rains but after the rains it is irrigated with a lesser frequency than 
before the rains. As the cane grows up and needs support, the older dead 
leaves are used to tie a number of canes into one group. This supports 
the cane against wind etc. No other care is taken till the harvest except 
giving weedings during the rains and also after this to remove the parasitic 
we^ ‘ Agia.’ - 

.Gur-piakiBg.—The process of Qm-making followed on the’ Farm is 
as follows. Juice from the mill .after being filtered is transferred 
to. the pan and evaporated till the stage for Gur-making is reap, bed'. 
.During this process all the scum that rises to the surface is removed by 
perforated ladles. Later on, the juice of the wild bhindi plant is added 
as a clarifier and the jSCum produced is also removed.. When the juice 
reaches the temperature of 118op it is brought down froin the furnace. 
This stage is detected by the Gur-makers by inserting their moist Vinpd 
•into the boiling stuff and making a small ball of the juice thus removed 
by plu.nging the hand instantly into a basin of water, If this ball is 
hard^ enough to re- bound from a hard surface like the side of the 
pan, it indicates that the juice is ready for being brought down from the 
■ffirnace for Gur-making. The Gut when thns ready is poured into wooden 
sinks and allowed to cool. Wlien it becomes cool and solidified it is 
’transferred to square pieces of cloth with their ends tied together so as 
to hold one maund each. The bags are suspended from a beam with 
■plates placed below them'. The non crystallizable part of the Gur 
trickles out as a jelly and collects in the, dishes, placed below. This 
sticky jelly-like substance is known, as the mollasses and is tlio 
bye-product, for the utilization of which many means are being 
discovered.. On the Betul Farm it is sold as an inferior Gur to the 
•poorer class of the people. The Gut after draining of the molasses 
, becomes. supetipr .in quality and commands a higher price. 
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' Sugarcane C^ttlhing Mills. — There are two mills oii 'th6 F4nii. 0.ne.6f 
these is driven by bullocks and the other is. power driven. ■ Tlife' bullock r. 
mill is the Kirldskar Brothers’ Karamat Mill and the rdaphine driven 
crusher is also by the Kirloskars, but it is the ‘ Sharai/’ type. 

. 'The bullook-dl-iven ihllls consists of three ' Vertical' rollers- put in 
gear by teeth. There are two indentical rollers which are less corrugated} 
than third one which is smaller in size than the previous two. All the 
three rollers are enclosed in a casing of cast iron which has a spout for 
the delivery of the juiqe and an opening near the more corrugated roller 
for the feeding of canes. The bullpck'power is applied at the ends of 
horizontal pole fixed into the axis of one of the big rollers. The mill is 
capable of being worked by only one pair but usually two pairs are 
employed because the outturn per hour , is more than double that 
obtained by using only one pair. 

It is usually expected to cruth 300 lbs. of cane per hour. 
When 50 lbs. of Co 219 were crushed the mill took 6 minutes and gave 
36 lbs. of juice. Thus the extraction percentage with a soft cane like the 
one used works out to 72^. When hard canes like Co .SIS are put' infd 
this mill the out«turn does not fall but the extraction percentage gets 
considerably reduced. In this case when 50 Ibl were crushed, the tirUd 
taken was the same but the aniount of juice obtained reduced to 31.5 lbs; 
only. The extraction percentage thus works out to only 61^. 

The power-driven mill is the 1933 model of the Kirloskax Brothers’ 
Sharat type. Its price is Es. 475/- Its requires 7 — 8 b.h.p. to driyipi tbi^ 
cruqher. The mill consists. of two horizontt^l rollers placed at. r plose 
distance and with their surfaces roughened to get a good grip of the cane 
fed. into them from the feeding board. The r. p. m. of the rollers is 
reduced by 'suitable gearing from the pulley so as to sqeeze the cane fully. 
The whole is fixed on a solid foun^atioh and connected to the engine by 
means of a belt. On the Farm this crusher is driven by a Crossley 
Crude Oil Engine capable of developing 8 h. p. whose consumption 'is as 
follows If it is worked for li hours it consu.ms 5 lbs. of Crudo Oil at 
10 annas, per gallon and one lb. of Mobil Oil at 12 annas per gallon. 
The price of the engine is Es; 1100/-. 

, The oUt-put of this mill decreases as the cane crushed gets harder. 
The usual- out-put is about 1500 lbs. of cane per hour. .. When Co' 219 
was tried, we crushed 200 lbs. and the machine took 8 minutes to do .this.’ 
At this rate the capacity of the mill works out to 1600 lbs. per hour.. 
In this case we got 133 lbs. of juice giving an extraction percentage of. 
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66,6%. When a hard oanedike Co 313 is cmshed, it took 5 mioates to 
crush 100 lbs. aUd gave 62 lbs, juice. Due to the hardness of the oana 
both tlie out-put and the extraction percentage fell to 1,200 lbs. per hour 
and 62% respectively. 


Pans.— There are two pans on the Betul Farm. Both are shallow 
pans and their diiuonsions are as follows ; — 


Dimension 

Pan No. 1 

Pan No. 2 ' 

Top diameter . 

W « 

■ rjn ■ 

7' 6" 

Bottom diameter 

H « « 

r>‘ 8" 

0’ B" 

Depth 


r. 

V 


Each pan is provided with four stout' iron rings for passing poles 
through when it is necessary to move the pan either to or from the 
furnace iii the process of Gur-maklng. 

F«fBacet.--Each pan is provided with one furnace of the Smdewahi, 
type. They, are not the typioal originally invented ones but are slightly 
modified in two ways. The first is the shifting of the dwarf-wall from 
the pentre of the furnace-pit to the side of the flue. This ensures better 
distribution of the flames. The other slight modification is the extension 
of the grating a little distance along the furnace pit. This is known as 
the Bottom-Grating. 

The following are the measurements of tho furnaoo for the first pan 
given above., , ' ’ 

Inside diameter at the top C ft. Xnsido diameter at tho bottom 
4 ft.^8, inches; Length of the Dwarf- wall 3 ft. 4 inches; Height of tho 
Dwaifrwall 1 ft.'S inches; Length of the Side-grating 1 ft. 8 inches; 
Breadth of the Sido-gratihg .1 ft. 4 inches; Length of tho Bottom- 
grating; 1 ft. 8 inches; Breadth of tho Bottom-grating 1 ft. 4 inches. 

Both these furnaces are, provided with sulBcently tali chimneys to 
produce a good draft of air thus ensunfig better burning of tho fuel insido> 
When the pan wa,8 charged with the juice from the mill they put 
1092 lbs. of juice (26 kerosene tins of capacity of 42 lbs. each) For the 
evaporation of this quantity juico they needed 330 lbs. of megasse. Tho 
dried megasse obtained from the oane from which 1092 lbs. of juico Wore 
obtained amounts- to 504 lbs. while the furnace consumes only 330 lbs. 
Thus this form of the furnace leaves a surplus of the megasse which 
may be used for the manufacture of Synthetic Farm-Yatd-Manuro or 
any othei! purpose. 
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Wooden Sinks. — Each pan is provided with a separate wooden sink to 
transfer its contents when the Gar is ready so that the pan may take a 
fresh charge. The Gar is allowed to get cool and solidify in the wooden 
sinks before it is put into the cloth-bags for the purpose of draining the 
glucose. Both the sinks are of the same dimensions as follows: — 

Length 5 ft. 10 inches; Breadth 3 ft. 10 inches; Depth 5 inches. 

Extraction Percentage Experiments and the use o{ the Sachharimeter-—The 
Sachharimeter kept on the Farm is' the Brix manufactured by Baird and 
Tatlock, Ltd.. London. . It resembles the Lactometer in design but is 
a bit larger and has got a longer stem on which the readings are taken. 
In the stem is 0xed a graduated scroll of paper with graduations from 
0 to 32, the zero being on the top side. The standard temperature at 
which the readings are to be taken is 68°F. The reading obtained on 
the Sachharimeter indicates the sp. gr. of the liquid which increases as 
the soluble matter in the liquid increases. The reading of the juice of 
any cane increases as it gets nearer to maturity with regard to harvest 
and this is seen by the increase of the reading of the Sachharimeter. 
Thus when the maximum for any variety is attained it indicates that 
the particular cane is ready for harvest. The following are the 
precautions in using a Sachharimeter 

(a) The cylinder holding the juice must be deep and wide enough 
to prevent, the Sachharimeter from touching the sides. 

(5) The juice must, not contain air-bubles which tend to make 
the Sachharimeter float and thus tend to reduce the reading. 
Hence the juice to be tested must be poured slowly into the 
cylinder and all the air*bubles must be allowed to rise to the 
surface before inserting the Sachharimeter for taking the 
reading. 

The following are the results of the various experiments we 
performed with various canes with regard to their densities of the juice 
of the cane as a whole and that of the different portions of the cane. 


TABLE 1 


BorUon of the cane. 

Weight 

Iba 

Juice 

obtaineda 

Extraction 

pefcentage. 

Brix 

Heading. 


Co 210 



Top 

21 

11 

62.4% ' 

im 

Middlb. 

. 32 

20 , 

62.0| 

18.5 

Bottom 

, Average density of the juice 

b1 

29 

, 62.0% 


of the whole cane 


... 

... 

18.6 








AGEICUIiTUUAL collugis maoa21i<e 


B. K. 28 


Top 

23i 

15] 

64.0/: 

19.6 

Middle 

31 

20] 

66.()Z 

20.0 

Botfeom 

45 

30 

OG.ok 

20 5 

Average density of the juice 
of the whole cano 


• « « 

i 


20,0 


TABLE 2 


Variety of cane. ! 


Brix Beadlnga. 


Whole cano | 

! Top. 

Middle. , 

Bottom. 

p. 0. J. 

21.6 

21.5 

21.6 

22.0 

Co 219 

18.5 

17.6 

18.6 

19.5 

Co 313 

20.0 

... 


... 


VARIETIES OF SUGAR-CANE GROWN OF THE FARM 

Co. 210 is distinctively red in colour with yellow stains on the botton 
nodes. It is not a straight Cane and always gi'ows Zig r.ag. ' It is the 
eitliest of all the Coimbatore canes and matures by the beginning of 
November and gives 112 maunds Gur per acre. 

Co. 219 is the latest of all Coimbatore canes. It was formerly very 
popalar, It is a straight cane and lias black stains ovei the stem. Its 
defect is thkt it is not red-rot-resistant. The quality of the Gur when 
attacked by red- rot is very bad. It matures by the beginning of Februar}-, 

Cor 312 constitutes one of tlio standard varieties of the Farm. It is 
on the yellowish side in colour. It is thinner than Co. 318 in a sample 
of many canes which it otherwise resembles. There are black stains on 
this cane also. ' This cane becomes a little reddish at the bottom when it 
becomes ripe. It matures by the end of November and yields about 146 
maunds of Gur per’ acre. The hardness of this cane is medium. 

- Co. 313 is thicker than Co 312 in a sample of many canes but there 
are' great variations in this also. It is the other standard variety ol the 
Farm. It is also a straight cane and is slightly greener in colour when 
compared with Co 312, It has also black stains on the stem, The cane 
becocnes little reddish at the bottom when ready for harvest. Another 
quality of this cane is that i.t is late in germinating and requires stoppage 
of irrigation for this purposA It matures in December and yields 158 
maunds of Gur pet acre. The hardness of this cane is medium. 

R. 0. J. is ,an imported cane from Java and signifies ‘Pride of Java,* 
Jt is greenish red in colour and is decisively thicker than either 
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Co 312 or Co 313. It is algo a flowering cane and is a little later than 
Co 313. It matures by the beginning of January. The inter-nodes of 
this cane are very short. This cane is the softest of all and gives only 97 
maunds of Gur per acre. 

E. K. 28 or a Nabi Baksh cane introduced from the U. P. It has also 
got short inter-nodes and is reddish yellow in colour. It is a clean cane and 
has no stains on the stem. It is the latest of all canes on the Parm and 
matures by tlie end of January.' The cane is a soft one but when 
compared with P. 0. J. it is a bit harder. It yields 102 maunda of per acre. 

ECONOMICS OF A FEW CULTIVATORS NEAR BETUL 

The Chicklia Farm.— We learnt from the manager of this estate that 
the whole of his estate is divided into four portions and that the portion 
we had visited was named the Gliicklia Farm. The areas and the 
cropping schemes of these are as follows : (figures are in acres.) 




Sugar-cane. 




Name of Estate. 

A.r60i iu 
acres. 

Planted. Batoon. 

Wheat. 

Grass.. 

Others. 


Chicklia .90 4 2 64. - . 10 . -8 

Malaicbpur 20 ... ... 2 3 .18 

Sohagpuc 4 ... ... ... 2 4 

Aroel . . 85 ... ... 40 13 ' 45 

The grassdand is included in the area of the farm on the Chicklia 
farm but on others it is a separate area. There are 18 pairs of bullocks 
on the whole estate. The annual expenditure of the Chicklia B’arm 
amounts to Bs, 900/-. The number of servants on the whole estate is 9 
and each is paid at Be. 5/- per mensem. 

Mr. Kashirarp, the manager of the estate takes ratoon crop of 
sugar-cane. The yield of the sugar-cane from the ratoon crop is 29 maunda 
of Gur per acre. But it is paying to take the ratoon crop because of the 
smaller expenditure incurred in raising the crop. All the leaves and the 
trash in the field is burnt in the furrows. Nextly the Ijjnd is irrigated at 
aar interval of a fortnight. He. does not irrigate the crop during tho 
summ^ after this due , to dearth of water; During, the raihet the crop 
receives 160 lbs, of Nicifos II costing Bs. 13/6/-. The; inter-oultivatio® 
ia done by using the country plough and that too only , once. If ho.wevea 
he manages to irrigate his ratoon he gets 42 maurwis hf Gut per acre. The 
ratoon crop is not paying in the third year of planting because the y’ieM 
6 
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falls as low as 6—10 maunds of 6ur, Tho planted crop is irrigated as 
follows 

December to March 8 days ; March to Juno 12 days ; from end of 
rains to harvest— no irrigation. 

We learnt from tho manager that following is tho expenditure on 
the cultivation of sugar'cano for a total area of four acres. 

Pundrette 11s. GO/-; Sann Hemp Seeds Bs. 13/-; Farm Yard Manure 
Bs 4 ‘10/-; G bags of Nicifos II, Bs. 40/2/'. 

The total annual permanent expenses on tho Farm amount to 
Bs. 830/-. This includes the pay of the nine servants at Bs. 5/- each and 
also the land revenue of Rs. 148/- along with tho feeding charges of tho 
four pairs of bullocks on tho Ohicklia Farm. Tho manager told us that 
he does not employ any variable labour on tho Farm. 


The income of tho Ohicklia farm is as follows 




Qur 

... 12,000 

0 

Q 

Wheat 

800 

0 

0 

Miscellaneous 

400 

0 

0 

Total annual income 

... 2,400 

0 

0 

Total annual expenditure 

900 

0 

0 

Net profit per year 

... 1,8C0 

0 

0 

Net profit per acre 

14 

7 

0 

Net profit per month 

108 

4 

0 


THE BETUL BAZAR FARM 


This was the second farm we visited. Tho area of the farm is IGO 
acres and the cropping scheme is an follows 

Sugar'canc (planted) 5 acres 

Sugar-cane (ratoon) 8 ' „ 

Wheat 100 .. 

,, . Pasture for grazing 20 „ 

Miscellaneous 32 „ 

160 acres 

There are 10 permanent servants on the estate. These are paid at 
the same rate as the previous malguzar. In addition to this ho employs 
variable labour when there is pressure of work. Tho charges for this 
variable labour amount to Bs. 100/- There are 18 pairs of bullocks on tho 
estate. The owner, Mr. Kanhia Dal also takes a ratoon crop just as the 
previous manager. The following are the Jtams of annual income of the 

farm. 
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Gur . . 

• •• 

],600 0 

0 

Wheat 

• • « 

2,000 0 

0 

Total annual income 


3,600 0 

0 

The following are the annual charges of 

the estate as 

given by the 

malguzar himself. 




Permanent labour 

• •• 

600 0 

0 

Variable labour 


100 0 

0 

Land Bevenue 


500 0 

0 

8 bags of Nipifos II 

• •• 

53 .8 

0 

Depreciation on bullocks 

... 

65 0 

0 

■ Total annual charges 

... 

1,318 8 

0 

Total annual income 


3,600 0 

0 

Total annual charges 

... 

1,418 8 

0 

Net profit per year 

... 

2,181 8 

0 

Net profit per acre 

... 

18 10 

0 

Net profit per month 

... 

181 9 

8 

FARM OF Mr. RAN NARAYAN VERMA 



The area of this farm is 28 acres and 

the cropping 

scheme is 

as 

follows : — 




Sugar-cane 

4 acres 



Wheat and other rabi crops 

24 acres 




28 acres 


There are 8 pairs of bullocks on the estate and three permanent 


1 . 

labourers paid at Es. 5/- p.m. only. The;tollowing 
of Gui -making on this farm. 

- - 

figures give 

the cost 

5 men for stripping cane 

... 

0 15 

0 

1 man for cutting cane 

... 

0 3 

0 

2 men for Gur-making 


0 6 

0 

5 men for crushing’ 

... 

0 16 

0 

8 pairs of bullocks 

. • * 

4 0 

0 

Hire ‘of pan, oil and other sundries 


2 1 

0 

Total daily charges- 

Cost of Gur-making per maund when daily *10 maunds 

8 0 

0 

jare turned out 


0 13 

0 
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The following are the soarces of inoomo of tlio farm. He obtains 
350 maunds of ©nr from the four acres of planted cane - 


Gur 

... 2,025 0 0 

Wheat 

IBO 0 0 

Total annual income 

2,20.5 0 0 

Total annual charges 

1,200 0 0 

Net profit per year 

... 1,005 0 0 

Net profit per acre 

86 12 0 

Net profit per month 

B8 12 0 


SUGAR MAKING ON THE GOVT. FARM, BETUL 

We were also given a small demonstration of sugar-making by the 
Open Pan Method. For this purpose the juice while being boiled is 
removed from the furnace before it is ready for Our-making at a stage, 
known as the Thin Bab Stage, which is nearabout I14'’C. Bob thus 
removed is set aside for crystallis^ation. At the end of a time shown by 
the following table the sucrose crystallines out and remains in a jelly of 
itheflon-cirystallizable glucose : — 


Temperatute of keeping 

Time taken for the 

the rab. Fahreinheil:. 

crystallization. 

106° 

2 weeks 

110° 

1 week 

112° 

24 hours 


A charge of about 3—4 lbs. of this mixture is put into the Sugar 
Centrifuge and submitted to the action of Centrifugal force., whereby the 
non-crystalline glucose passes through and is collected as the uioilassmt 
whole charge is then washed twice or thrice with a 1'^ solution of 
Stannous Chloride, The Centrifuge costs Bs. 600/- aud it recjuiros a 
,8 h,, p. engine to. drive it. 

COST OF CULTIVATION OF SUGAR CANE ON THE BETUL SEED 
AND DEMONSTRATION FARM 

Note The following are the daily rates for the various ty^ws of 
I about employed on the Farm. 

' ' One man S as. per day. One pair of bullocks 0 8 0 One woman 
2 aA pet day. ’ 

‘ ' 'It Land'Bevenue '8 0 0 






6t?it 10 TSfi BteWt 

faum 



2 . 

Green-manuring 



* • • 

4 to 

0 


(a) Goat of 100 lbs. of seed at Bs. 1/8/- 

per tnauud, 




including sowing Bs. 2/6/- 







. (b) Burying Sann Hemp, 1 monsoon plough fou 




8 days. Bs. 2/4/- 






3. 

Bakharing in September 




0 12 

0 

4. 

Two' monsoon ploughings for 2 days each in 




October 



* • t 

1 8 

0 

5. 

One Sabul Ploughing with one pair and 

one man 

2 13 

0 

6. 

Ridging. One man and one pair doing 

one 

acre 




per day 



* • i 

0 15 

0 

7.- 

Manuring 




18 5 

0 


(a) Nicofos II 

8 

1 

0 




(b) Cake 

10 

0 

0 




(c) Spreading the above. Two woman 0 

4 

0 



8. 

Cost of seed'Cane (3000 canes at 







Es. 1/4/- per 100) 



* Ik . 

37 8 

0 

9; 

Making sets and stripping cane 



... 

1 13 

3 


(a) stripping at Bis. 3/9/- per 1(K)0 

0 n 

8 




(b) 2 men for three days to cut sets 

1 

2 

0 



10, 

Planting 




8 12 

0 


(a) 2 men for 2 days for irrigating 

0 12 

0 



, 

. (bl 6 women for spreading the sets 







for two days 

1 

8 

0 




(c) 1 Pair working the rahat 

1 

8 

0 



11. 

Top-dressing with 100 ibs. Nicifos II 







in Ma^ch 



* . t 

S 5 

9 


(a) Cost of 10 lbs. Nicofos 11 

8 

1 

0 



' 

(bj Spreading. 2 women for one day 0 

4 

0 



12. 

PEoeings 




3 12 

■ d 


4 koeings with one pair of bullocks 







mi one man doing 1 acre per day. 





18, 

Irrigation charges 




42 0 

0 


There' will be 17 irrigations 






14. 

Top-diessing at earthing time 



. 4 nr 

, 11 3 

0 


.. (a) 10 maunds of cake 

10 

0 

0 




(b) 2 women to spread 

0 

4 

0 




(o) Ridging (earthing) 

0 15 

0 



15. 

Tying canes. 12 men for one day 



• ■ * 

2 4 

0 

16. 

Harvesting charges. 1 man for 8 days 






for a crop of 800 mannds of cane 



,*** 

1 8 

0 

Total cost of cultivation 



• 44 

144 0 

1i 
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Cost of 40,000 canes at Be. 1 por ] 00 400 0 0 

Cost of cultivation ••• 144 0 8 

Net profit per acre ».► ‘-^55 IfS 0 


COST OF GUR^MAKING ON THE BETUL FARM 

Daily Charges; 

1. Harvesting and stripping the cano 1 man for 

cutting the cane and 8 women for stripping ... 

2. Carting, taking 2 men and two pairs 

3. Crushing 

1 £ngine*man at 8 as. pec day 
5 men at 3 as. per day 

4. Gur-making 

(a) 4 men at 8 as pec day 0 .12 0 

(b) 2 women at 2 as. pec day 0 4 0 

5. Fuel charges for the Engine 

(a) 4 bottles of Mobil Oil 

(b) 3i gallons of Crude Oil 

6. Depreciation on Cmshec and Engine 

costing ICOO 0 0 


I 11 0 

16 0 

1 7 0 

1 0 0 

4 4 0 

2 0 0 


Total daily charges 


11 12 0 


For the above expenses 20—21 mannds of Our are turned out por day. 
Thus the cost of Gur-making' with the prevalent powor-ormhing amonnts 
to about 8 as. pec maund. But when crushing is dona by bullock power 
the cost rises to 12-~-13 as. as seen in tlie case of one of tlie oultivatocs. 
Amount recovered by sale of 80 maunds of Gar, 

taking this to be the average yield ... 440 0 0 

Cost of Gur-making including the cost of cultiva- 
tion of the crop ... 184 0 0 


260 0 0 


Net profit per acre by Gur-making 
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COST OF CULTIVATION OF WHEAT ON THE BETUL SEED 
AND DEMONSTRATION FARM 

1. LandBevenue 2 0 0 

2. Manuring, 10 0. L. of P. Y. M. at 8 as. per cart-ioad 6 0 0 

3. Ploughing once with the Monsoon plough before 

end of August 1 pair and 1 man for 2 days ... 18 0 

4. 3 bakhaiings, 1 pair and 1 man doing 2 acres per day 12 0 


6. Bowing ... 3 8 0 

(a) 80 lbs. seed at 30 lbs. per rupees 
(B) Sowing with Nari Plough taking one pair 
and one man 

6. Irrigation charges 3 0 0 

There will be only one iriigation. 

7. Harvesting at 10 as. per acre ... 0 10 0 

8. Threshing, 1 pair for 2 days ... 18 0 

9. Winnowing ... 0 8 0 


Total cost of cultivation ... 18 12 0 


Amount realized by sale of 1,000 lbs. of wheat from ' 

the irrigated crop at 32 lbs. per rupee ... 81 4 0 

Cost of cultivation ... 18 12 0 

Net profit per acre ... 12 8 0 


Inportaiice of the Papaya Plant.— The dried latex of the fruits is called 
Papain and commands a great commercial value of Bs. 8/- per lb. 'The 
process of extraction and the details, are given in Agriculture and< 
Livsstock in India Vol. II, Part V September, 1982. It is a very 
profitable industry and is calculated to give a net profit of Bs. 21,000/- in 
three years from a plantation of 20 acres. 



Extracts 

MADHUBINDU PAPAYA PLANTATION 

By Mil. Hansuaj 

(Ohairimn, Kalhiaivar Village Itecomiruotion Committee.) 

As a practical experiment in agriculture, or rather liortioultiirp, in so 
far as some fruit trees are concerned, I started the Itaiulwg Plantation 
three years ago. After ascertaining what fruit trees would bo suitable to 
the climate and soil of this particular place, wo began to grow fruit 
plants and trees, such as the mango, grape, orange, the Allahabad and 
Benares jamfalli and peats and cocoanuts, etc. In ordor that tboso fruit 
plants and trees might be properly roared a.id the expense thereof be 
met with, the side*plantation of Bisiai Banana, ' Lotan Banana, Blaichi 
Battana, Country Banana, Golden Banana, Madhubindu Papaya etc., 
Was taken in band. 

IJp till then, the Washington Papaya was yery famous aijid evepyloody 
advised us to plant this type. X started my experiment with many types 
of papaya seeds, and within yealr', I found one other variety, the best, 
wbieb we now call ‘'Madhubindu.” Its sweetness, bulk and yield are 
nictra>ord>Q^>^'iiy satisfactory. 1 have found its plantation economic and 
paying; so I beg to place my experiment of the same before the public. 

Only three months after planting this type, we found that flowers 
appeared on the plants and within six months the plants wore full of 
flowers, right from the statk just above the ground, The growth' of tlheso 
plants was more rapid than that of other kinds of pajiaya, and the 
abuudaflieQ and the length of the leaves were greater than those of other 
kinds- Xhe flowers wore also mOro abundant thah oan bo found on other 
type^ Atid What drear our particular attention was this that the nutulier of 
mate papaya trees was comparatively small. On otlipr kinds of papaya 
it is found that the number of male trees are 50 per cent of total. 

"We were very much pleased to sea this result and we decided that 
the plantation of this type should be made on a large scale so that seeds 
of this type can be made available to people in large quantities. 

Only nine months had elapsed when the fruits on these 100 plants 
began to ripen. The fruits were allowed to ripen on the trees. Tho 
fruits were extremeljy sweet, having pleasant smell, beautiful colour, 
very few seeds and of big size. 

We stored the seeds thus obtained from fruits which had been 
allowed to get ripe on the trees and prepared tho soil of sowing 1,000 
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seeds. When the plants were ready, we planted them on the prepared 
soil. 

The growth of these 1,000- plants as we watched them, particularly at 
the end of 3 months, 6 months, and 9 months, was amazing. These plants 
were superior to those which were grown from seeds brought from 
outside. A view of the plants bearing fruits on the stalk about a foot 
above the ground in very great abundance fascinated everyone. 

In the first year we supplied these seeds at 200 different places in 
India, Burma and Ceylon. The demand was so great that wo had to 
postpone the execution of further orders to the'next season;* 

In the current season, we have stiored the seeds of the “Madhubindu” 
type, carefully. The method of sowing the seeds, plahting and ‘the 
rearing of the papaya is described below. 

How to plant the “ Madhubindn ” iPapaya. 

Soil. — G-orat, loose aud fertile soil is best for papaya cultivation. The 
trees will not thrive on black and clayey soil. 

Raising of Seedlings.'- A good seed-bed is to be prepared, and the seeds 
are to be cast after putting well-decomposed farmyard manure. The bed 
is to be watered everyday for a week, then on alternate days. , The 
seedlings will be sprouting in a fortnight’s time. When they are 6" tall, 
they should be transplanted to the permanent beds at' 8 ft. x 8 ft. 

Planting. — The best time for raising seedlings is from May to 
September while that for transplanting is from July to October. One 
pound of seed is required to raise enough seedlings to be transplanted on 
an acre of land, i.e. half pound is required for a bigha. 

Before transplanting, pits 3 ft. square and 3 ft. deep are to be dug. 
This should be filled in with half to one basket of farmyard manure well- 
decomposed, a few handfuls of ash, half a pound of castor cake and half 
a po'uhd of bonemeal. All these manures are to be thoroughly mixed with 
the soil and then put in the pit. . . 

Watering.— The seedlings should be watered immediately after 
transplanting and also on alternate days. The interval between two 
waterings may h« 6 days in summer and 8 days in winter. 

Mnanring.— Since there is a >Very-) heavy bearing, papaya plantation 
requires manuring every three months. A mixture of one basketful of 
farmyard mahute, 1 lb. of castor :cake, 1 lb. of bonemeal an4 about an oz 

* In-order that the “ Madhhbindn ’’ might be planteid by people on ^a 
large scale, we fixed the rate of the superior Seeds at eight annas per oz., 
and at seven rupees per lb., while) the original rate at which we bought 
from outside was lis. 2 per of 
6 
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of Ammonium Sulphate should be prepared, and that is to be well mixed 
in the bed in a ring about one foot and half from the trunk of the tree. 
Two waterings to be given imiuediatdly. Then at regular intervals. 

Male plants are to bo removed as soon as they aro detected. 
One male i)lant per 100 female plants is just what is required. The 
plantation can last profitably for three years. 

The following are the salient features of the superior quality of the 
“Madhubindu ” as compared with otlier types of papayas of the vrorld. 

1. There is np record in any country of the world that a papaya 
tree can bear fruits on the stem within two feet from the ground. 
It is given only to Rambag Plantation to declare that the famous 
“ Madhubindu ” beam fruits on the stem tight from onto or one and a 
quarter foot above the ground. 

2. The number of fruits borne by the “ Madhubindu ** papaya trees 
is always double that of any other type of papaya. 

3. There is more eatable stuff and less seeds in the “Madhubindu’’ 
fruit than in any other type of papaya. 

4. There is more sweetness, mote taste, and more pleasant smell in 
Bambag’s Madhubindu Papaya than in any other kind.— (T/w Modtrn 
Seview, Atigmt 1939). 

CASEIN MANUFACTURE 

Stiui4pcdi:|iiW ii>etbods..*~Atlem|)ts ant bcuig made at tlio Imperial 
Dairy, Institute, Bangalore, t(> improve and f.!aiidnrili'/.(.! tbo existing 
method of casein mauufactun', wliich wliilo appUpablo. Ui village 
conditions, would pmouco a faii iy liigli-grado casein. 

The xnabufacturo of casoiu in j'lulia i+i tilill in iti,s lufaui-y, and acid 
coagulation, have boen analywd and (‘.uiupiuwl fur oulour and bimling 
capacity. 

It has been observed that a good quality coseiu of white colour can 
be made by washing the curd thrice with warm water and o,nce with cold 
. water in, euoceasion, and then dryipg it in the shade. 

Lactic casein of fair quality and Of light ivpry colour can be made, but 
the quality and. colour of the product oould not be improved by wAabiog 
the soft green curd. 

A good quality casein can be made by precipitating it from separated 
. ipilk and washjng it with water and drying in the sun. 

The cost of production is the highest in the case of rennet casein and 
the smallest for lactic casein. The binding capacity of rennet casein was 
nearly times that of acid and lactic caseins. 
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MILK FAT CONTENTS 

A systematic study has been made at the Bangalore Daicy Institute 
6f the Variations of fat and solids-not-fat in the milk of daity cOWs in 
VelatiOil to advance ih lactation, age of the animals, seasob.feedj and bi’^ed. 

This involved the testing of fat and specific gravity of abodt 24,480 
sa'tnples and calculatihg tlie monthly averages. It has been observed that 
the fat percehtdge of the afternoon milk is always higher than that of 
the morning niilk. The fat percentage is irregular for the first few weeks 
aftei calving, when it becomes steady and gradually rises with the advance 
of lactation. The percentage of solidS-not-fat does not vary much but lies 
between 8.5 and 8.9. 

As the animals advance in age, an improvement in the fat percentage 
is noted. Gir cows, which showed 3.8 percent during the first lactation, 
improved to 4.3 percent during the second. 

World’s milk yield record broken. — Messrs Wort and Way, of lied 
House Farm, Amesbury. Wiltshire, are the proud possessors of “Cherry” 
the now famous Shotthotn GoVr, whb recently broke the' worlds’ milking 
record with a yield of 38^678 lb. in 366 days, thus eclipsing the record 
previously held by Terling Graceful 10th, a British Friesiaoi in the herd 
of Lord Eayleigh. Cherry is expected to reach 40,000 lb., by Easter. 
fBural Blectrificatiou and Electiro'Fanning Vol. XIV No. 167>.— (iBafraist 
from the Madras Agrimltaral Journal Vol. XXVII^ June 1939). 

FIELD TESTS OF APPLICATION OF SULPHUR TO THE LAND 

Since sulphur is one of the main constituents of wool, hair, and boi!h, 
it is necessary that it be present in pastutes. Most crops remove more 
Btilphur tbah phosphates ffoto the soil, and in fact sulphur and phosphate 
defidvenoy are closely allied. It is estiihated that under normal conditions 
wheat removes 12 lbs. of sulphuc to 9 lbs. phosphorous per acre. Plants 
js^mfaving a quantity of sulphur fcoito soil, such as the mustard pl4nt and 
Vabbage) resphnd well to sul'phar in soil where deficient, i. e., less than 
.02 per cent shlphur. In' some cases it has been found, following the 
application Of atilphur the yield has been increased by 300 pef cent to 
^ centi 

Bnlphut aids nitno^en fixation. The fact that sulphur and phOsphats 
de&iency are so closely related has been marked by the fact that 
supehp^<^pbate, 10 per cent sttlphiir, sulphate of ammohia, 24 per cent 
sulpfahr, and potash, 18 per cent shlphUr, all supply portion of the soil 
' fb^uifninenls. 
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The most obstinate cases of “ soil set ” have been overcome by 
treatment with agriculture sulphur. Soils that were “ too sticky ’* to 
plough when wot, and “too hard" when dry, have become easily 
workable in a month or two after broadcasting 10 cwts to 1{> cwts of 
sulphur per aero. In less obstinate eases the sulphur may first he mixed 
with an equal weight of gypsum. This mixture (fg) per cent sulphur, 
50 per cent gypsum) can bo apjdied at the rate of i0*l‘i*cwte. per acre 
according to condition of the soil to bo treated, and will ho found to work 
with quicker and more lasting effect than gypsum, or more economical 
than sulphur, either used separately. 

A member of the “Thiobacillus"' group of soil baotoria has been 
isolated from sulphur treated soil and its growth in sterilised soil studied. 
By its action the pH value of the soil changed from 8.4 to 4.5 in 12 days, 
at which point the largo amount of acid accumulated in the soil appears 
to bo the factor limiting turtlicr growth. -—(/'/’xiraoi from iho Journal of the 
Department of Agriculture, South Australia of July 19.38), 

A POISON BAIT FOR SLUGS AND SNAILS 

, Baring the past year reports of the. successful use of a new type of 
poison for destroying slugs and snails have apj)eared in several English 
hortiOullural and agricultural journals. Tins substance is inelaldeliydo. 
“Meta" a commercial product, consists almost entirely of motaldohyde, 
and baits may be made of this material, which is easily obtainable. 

The bait has been found to bo attractive and poisonous lo both slugs 
and snails, and apparently does not lose its potency after rain or watering. 
The poisoned slugs and snails do not move far from the baits, so that 
large numbers of the pests are found lying in moribund condition. The 
poison acts slowly, and it appears that death is frequently caused by 
exposure to the heat of the sun and to dryness, rather than directly by 
metaldehyde poisoning. The baits are prepared by iwwdering two largo 
tablets (8 gm) of “ Meta’’ and mixing them thorouglily with one quart of 
bran. The bait may be used dry, but is probably more attractive when 
. moistened by adding about half a cup of water to one quart of bran. This 
is less dangerous than the arssnic baits frequently recommended, but 
metaldehyde is poisonous to man, if eaten, and particular care should be 
taken in preparation of care should be taken in preparation of bait. It is 
recommended that the bait be broadcast, or placed in small heaps about 
2 ft. apart where the pests are plentiful or around seedlings, which arc 
' attract! va to them.— (A’cciract /row the Journal of the Department of Agxioul> 
ture of South Awtralia of April 10 JO). 
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STOCKING MADE OF CASTOR OIL AND COAL 

Castor oil and coal appear to be the “ Silkworm ” from which the silk 
stockings American women will wear to-morrow may be made. With 
these basic ingredients, chemists are now fiisliioning, in their test tubes, a 
a viscous fluid which can be drawn into fibres that are finer and stronger 
tban natural silk and have amaaing elasticity. 

While not yet ready for commercial production, chemists studying the 
new fibers aim at the goal of producing sheeter two thread stockings that 
will have the durability of four-thread hose. 

In the postthomous patent of the brilliant du Pont chemist, 
Dr. Wallace Hume Carothers, just granted by the U. S. Patent Office, is 
revealed this strange fibre that gives promise of being silk’s crucial rival 
in the hosiery field. The new patents implications to a nation- like Japan 
producing the great bulk of the world’s natural silk, are not to be 
overlooked. When and if the chemists decide to bring the new product 
' out of the laboratory, America, with its vast supplies of coal, will be a 
step nearer freedom from foreign domination of its silk requirements. 

The new silk is not rayon, for its origin is not from the cellulose of 
growing plants like cotton or wood, but from coal and its highly 
important coal-tar derivatives. Coal-tar has already produced thousands 
of organic compounds that range from perfumes which nature never knew 
to explosives and dyes and even to organic compunds of the human body 
itself, one of which is called cadaverine. 

Out of sticky black tar, formed as coal is heated and its vapor 
caught by distillation, a long series of steps can duplicate cadaverine. 
It is by this completely synthetic method that Dr. Carothers prepared 
his material from which the silk-rivaling fibers come. 

Castor oil enters into production of the new fiber because it is used 
• to form an acid which is reacted with the cadaverine. This is sebaoic 
acid. To make it, chemists first make a castor oil soap f just as soaps are 
made out of palm oil and other vegetable oils).’ Heating this castor oil 
soap with sodium hydroxide creates sebacic ■' acid .-— form the 
Soientifio American of December 1938). 



College and Hostel News 

Events during this yetkr have made it uafofgal: table in the history of 
the world. No loss forgettable will be this year to the future historian of 
our college. It was on the evening of ‘i^nd August 1939, that 
unfortunately the north porch of the college building suddenly collapsed 
embedding underneath the debris iVofessor B. K, Phatak's car with its 
two female occupants. Ic was on account of the marvellous heroism and 
courage displayed by the students of the college and the others who 
were present on the scene, that immediate help was rendered ahd- the 
occupants wore promptly extricated. Any way We have ■ to thttnk the 
Almighty for averting what would otherwise have been a great tragedy. 

The accident had for reaching repercussions on tho usual working of 
the college as the college building was immediately declared unsafe for 
occupation. Mr. J. P. Dastur, our Principal with reiuarkiiblo promptness 
characteristic of him was equal to the occasion, and with no loss of time 
the college classes resumed working partly in the hostel, and the 
maohinery shed, thanks to the University authorities and the Principal, 
College of Sciencej who have permitted the use of their rooms for 
holding our classes. The college has, by now, somehow adjusted to tho 
present make-shift arrangement. Tho oo-Operation of tho students and 
the staff with the Principal in meeting the situation is most appreciable. 
We are hearing since long the proposal to shift tho college to a situalile 
site away from Nagpur. “ Out of evil cometh good.” Will not tho 
present accident fulfill the long wished want ? 

The past few days wore full of tlio college social activities. Tlio 
College Debating Society and the (inlet Hour Bocioty hold two meetings 
each. 

The Janmastami and (ianesh Pestivab Word marked with 
great enthusiasm and co-operation. The Hindi Historical Jl'rama 
“ Bakshabandhan ” was a great soccoss. Tho clioice of the characters 
was very clever, and the gorgeous costumos presented a real picture of 
The splendour that was Ind,” 

We have the pleasure to oongratulato the following for winning tho 
‘lollowing eopapetitions 

Elocution competition, 

■ Mr. M. K. Oka let princ. 

H B. 0. Desfamukh 2nd „ 

„ D. N. Kherdekar 3rd „ 

Essay writing competition, 

Mr. M. W. Khankhoje Ist prisso. 

„ 8. A, Btevenson 2nd „ 
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The eoUege sportatnea ace busy pcactising foe the Univeralty 
Tournaments. The College Foot-ball Team won the first round of the 
University Tournament against the City College but unfortunately lost 
the second round against the College of Science after having been drawn 
once. Our Foot-ball Team seems to promise a brilliant future. 

REVIEW 

Mushatiidat-i-Qudrat in Urdu by Khan Bahadur Abdul Qayuro, 
Betired Deputy Director of Agriculture, U. P. 

The book deals with various subjects connected with nature study in 
a simple and convincing style. One can follow what the author wants to 
explain by looking to the diagrams in the book which are simple and 
illustrative. The book is an attempt to improve children’s observation 
and power of grasp. (M. A. E.) 

NOTICE 

Qualified agriculturists, who are interested in colonization of the 
educated unemployedi should get into touch with the Deputy 
Commissioner, Baipuc, with reference, to tlie scheme for the colonization 
of the Dieaforested Parsada Block of. the. Mahasamund Bange. 

E. A. H. ChueohilLi 
Principak 


OBITUARY 

We regret to record with great sorrow the sad- demise of Bao 
Saheb B. Y. Vaidya, Betired Superintendent, Government 
Gardens*, Paohmarhi on July 13, 19B94 at Jubbulpore. In him we 
have lost a grand old man of the AgricUlitural Department. 
Starling in 1872 he served the department for full 37 years. The 
beautiful: Government Gardens in Pachmarhi which, are bis 
creatioQe« stand as a gteat testimony to bis Iiortkultaral geaioun 
cmd bin. indefatigable industry. In reoognitfon of his . services ha 
was awarded the title of Bao Saheb in 1923. May his soul rest 
in peace. 


Dated 

the ^th July 1939, 
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Editorial 

GRADUATES WITH THE GREEN BADGE 

AVc are sure that the w'orGd of advise which Mrs. Barujiui 
Naidu gave in the course of the inaugural address delivered by her on 
the .oocasif)U td the rccout Convocation of tlie Nagpur University, 
have sunk deep into the luiuds of all those w'ho were present on 
the occasion. Of the services of the graduate.^, which Mother India 
was in dire need, she laid particular emphasis on the services 
of the graduates with the greer* badge — Agricultural Graduates. 
That graduates with the green badge should have engaged her 
first attention in her words of advice to the young products of the 
Nagpur University, is a clear proof of the important roll which 
men trained in Agi'iculturo have to play in the National Freedom. 
The following mc.ssage from the learned speaker is worth being 
remembered by every iispiraut for the green badge- 

“ What I want you to do is this. Here are men with green 
badges, those who have learnt the secret of the earth. To-day, 
remembering in my own province, in my own dominion of 
Hyderabad, how naked famine stares, how children go hungry, hpw 
the Mother — so compassionate through the centuries. — refuses, onh 
grain of wheat ; I think first of those who bear the green haidge' 
to-day. The need of India has always been through her earth; and 
for her earth, and the children who would work in the earth. Through 
all these centuries she has fed us; she has given, season by season, 
by tearing open her heart, hartests that have made ns live- Now tho 
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old Mother has grown weary, she is exhausted and she, who fed 
uncounted geuerations, now asks for food from her young children. 
And the first duty in tho great freedom of the country, and 
therefore, in the freedom of the world is to feed the exhausted 
Mother, to give all that knowledge, that skill, that experience in 
experiment that has brought you this green badge to-day. Give 
it all to that old Mother and make her young again, so that 
unborn generations will be fed by her soils and enrich you by her 
spirit created in you. The problem of Agriculture is one of the 
supreme problems of Indian Freedom and the problems of the 
peasants who till, reap and sow. This is the urgent problem 
of Indian emancipation- It sounds so dull. There are no 
bayonets, there are no bombs with it. There is nothing spectacu- 
lar about it. It is a drudgery from day to day. It has to keep 
pace with the vagaries of the seasons, the dew, and the Sun and 
the rain and the rain that fails. How will you protect tho Mother 
80 that she may feed us once more ? So to you who have taken 
the Degree of Agriculture, I say, go with both hands and bo 
‘ aiuiadata ’ (food giver) to her who through centuries has 
been ours.” 


BEE-KEEPING CLASSES 

A special feature of tho activities of the Entomological Section 
this year has been the cpfiiiug of a class for studios in tho 
‘ Methods of Bee-koopiug.’ This class met from Kith October to 
8th November, 1939. There were 40 students in tho ohiss 
including 6 ladies- Most of the students wore .Agriculturists- A 
dozen colonies of bees were maintained and the College Orange 
Garden and the Entomological B’ield Laboratory area wore humming 
with bees- ‘ Bee-keeping ’ can be a profitable Cottage Industry 
in this Province and the Entomologist to Government 0. P. 
and Berar deserves to be congratulated for popularising the study 
on this subject. It is proposed to hold another class during 
the month of March 1940, and we hope that within a few years 
this industry will be well established in this Proviuco- 
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RETIRED OFFICERS 

A few months ago Rai Bahadur G-. R. Dutfe, B.A., Entomolo- 
gist to the 0* P. Agricultural Department retired after spending 
9 years in this Province- Although he was associated with this 
Province for only 9 years, by his qualities of head and heart he 
had endeared himself to the public at large and to the staff and 
students of the Agricultural College in particular. His smiling 
face and imposing personality, evidences of a well preserved body, 
were the envy of many of the juniors. We hope that the days of 
his retirement, in his native home in the land of the five rivers 
(Punjab) will be perfectly happy ones. 

Prof. B- R. Phatak, B. Ag. (Bora.), Extra Assistant Director 
of Agriculture, attached to the College of Agriculture has been 
granted four months leave preparatory to retirement. Prof. 
Phatak started his official career as Lecturer in Agriculture in the 
College of Agriculture, Nagpur, and has been on the staff of the 
College for full thirty years. To spend thirty years in one 
institution, loved and respected by his officers, colleagues and 
students is a glorious achievement of which he should justly be 
proud. Prof. Phatak by his erudition, benevolence and enthu- 
siasm in the college activities, had endeared himself to everyone 
in the College. With his retirement the College has certainly lost 
an experienced teacher. But work must have rest. We wish 
the learned Guru, a long period of retired life full of ‘ health and 
happiness. 

Mr. N. G. Sule, Extra Assistant Director of Agriculture, 
Southern Circle has also retired- He may not be known to many 
younger generations of students of the College. He was for many 
years Overseer on the College Farm and was the officer who was 
entrusted with the task of laying out the Nagpur Municipal 
Sewage Farm, on the Nagpur Bhandara Road. Our best wishes 
go to him for a long and happy retired life. 

ARTIFICIAL INSEMINATION 

Value of animals belonging to high productive strains, and 
possessing ability to transmit their characters to their progeny, is 
being recognised by live'stock breeders. Although prepotency is 
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not restricted to only the malo sex still the bull is considered to 
be half the herd by cattle breeders, because of the greater number 
of offspring which the bull is able to procreate. Hence it is 
necessary to make the greatest possible use of pedigree bulls with 
proved ability of transinittiug qualities of high |.)roduotion. In 
India one male biiffalo is necessary for a herd of thirty buffaloes 
which come into heat within a short period during the rains, 
while in the case of cows which come into ho.at during all months 
of the year, one bull cau impregnate fifty cows- The iiuiubor of 
breeding bulls of higli ciuality required for the population of cows 
and cow buffaloes in India is enormous. Great poSvsibiiitios are 
therefore presented by the “ Artificial Inseminatiuu ” process, in 
which semen from desirable bulls are collected and stored 
soupdly and injected into the uterus of cows when they come 
into heat, 

Spallauksani was the first to carry it out successfully in tbo 
dog. Since then successful reports have been made among 
humans as well as in the rabbit, dog, horse, cow, sheep and 
domestic fowl. In Russia and certain states of the Hnited States 
of America, this process is being practised on a commercial sc-.ilc 
with cattle, sheep and horses with considerable success and 
advantage. 

Advantages of the process of artificial ins'-nnination are : 
(1) The sperms or male clomont collected from one service of the 
male can be used to impregnate sim^ral females. (2) 'I’ho semen 
can be collected and sent long distances, thus making it lumockis* 
sary for the animals concerned to come into contact, (-i) Spread 
of Venereal disease -and contagions abortion is controlled by 
avoiding direct contact between animals, (4) (lows whic.h arc 
barren by reason of certain localised diseases or anatomical defects 
of the vagina can be fertilized by this process. 

The technique of artificial insemination emnsists of collection 
of semen from the bull, its storage in a viable condition for a 
number of days, and its introduction into the uterus of the cow 
by a proper syringe- An English finn supplying veterinary 
appliances manufactures and markets suitable apparatus required 
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fot artificial insemination among cattle- iHie equipment consists 
of a specially designed artificial vagiha, in which tbe bull is 
made to discharge the semen or the male seed, a number of test 
tubes, beakers, and glass measuring devices in which the seed is 
measured and diluted with specially prepared salt and sugar 
solutions, an instrument for dilating the Vagina of the female 
and illuminating the passage, and an all-glass syringe With a 
specially made glass or ebonite nozzle for introducing the sentlen 
into the Uterus. The females must be inseminated at the time of 
their natural heat, when the egg cells are produced by the ovary. 

The seed or semen can be preserved for several hoars or days 
during which ti me it can be conveyed by post or other means of 
transp>)rt over grcat( r or smaller distances. It has been possible 
to preserve the seed of the ram for 5 days, the bull 3 days and 
the stallion only 12 hours- Experiments are being conducted 
regarding storage of the semen at low temperatures over long 
periods. 

In Ceylon the Veterinary Department has announced that 
the semen from the Ayreshire bull “ Rowllan Simon ” is available 
at Perdeniya and that persons who wish to get their cows 
inseminated should see (1) that the cow is in heat (2) that 
information is given to the Veterinary Ollicer trained in this 
method, by telephone or telegram, who will proceed by oar to 
carry on the insemination (3) that heifers which never had a calf 
are not as suitable for this method as cows which had at least one 
calf (4) that the owner will be required to inform the veterinary 
laboratory in due course of the result of the artificial insemination. 

In the Now Jersey and New York States of the United States 
ai'tificial breeding circles have been founded in 1938. Although 
these pioneer organisations admit that the possibilities of their 
activities have not been yet fully proved, they are of considerable 
interest and the participation of breeders in the project is 
extremely encouraging. This participation is greatly favoured by 
the provalonco of venereal diseases, the result of direct contact of 
animals. The New York State Association has a minimum 
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number of 600 cows, the total number admissible being 1,200. 
Herds belonging to the Association should bo located within 
20 miles radius of the Association headquarters. Two bulla are 
kept. Semen is colleotod from each bull on alternate days. 
Therefore one ejaculation is available oviuy day, which- dilutod- 
oan fecundate several cows. If the first artificial insemination is 
unsuccessful, a second and a third will be performed without 
charge. The Association also examines the member’s cows for 
pregnancy and will also treat thorn if they show any breeding 
trouble. A certificate is issued by the Association after each 
successful breeding attempt, stating the bull’s name and number. 
For these services the member-breeder pays a membership fee of 
6 dollars and an assessment of 5 dollars per cow at tho time 
when the insemination is performed. 


Original Articles 

NOTES ON PLOUGHS 

E, A. H. Ohurchilii, M. A.. B. So. 

(Principal, College of Agriculture, Nagpur). 

The ploughs are the most important of all implements. The Boyal 
Commission on Indian Agriculture dealt, very properly with the subject 
of the country plough. They pointed out that its chief advantage, is its 
suitability for a poor man, who can only afford one imploiuent, because 
he can do almost all his work, cultivation, sowing etc,, with this plough- 
Its chief disadvantage of course, is that it is not a plough in the proper 
sense, and is only equivalent to what is known as a cultivator or grubber 
in Great Britain. There is little more to be said on this point. It may 
be noted however that the “Nari plough” is a very good seed drill, 
provided labour is cheap. It is a mistake however to say that iron 
ploughs cannot be used for sowing. They can be and are used for this 
but like the Nari, they are very slow as compared with the most ordinary 
type of seed drill and are not therefore frequently used. 

The names given to various ploughs requires careful consideration. 
For instance there is great confusion on the subject of the “Stubble” and 
“Sabal” ploughs. The S. A, E. plough is given as an example o£ 
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'‘Stubble’’ plough by those, who escape the confusion with the “Sabal". 
Now “Stubble” is a purely relative term, and the S. A. B. may be a 
“Stubble” plough in America, it is not in Great Britain, where its exact 
opposite, the Sod plough, may quite well be used and frequently is for 
ploughing out stubble. To go further “Sod’’ may quite easily be 
considered the stubble left after a “seeds” crop, i. e. grasses used in a 
rotation. Again “Sod” is an American term, and I prefer the English 
word which is correct, more original, and less likely to be confused by 
students. The English word is “Lea”. One of the earliest types of 
inversion ploughs was the English Lea Plough, well represented in the 
College Machinery Hall by the old Essex Plough. “Lea’’ is an old 
English word meaning a meadow or field usually of grass for pasture. 
In its strictest sense, it refers to the “Seeds” or grass fields in the last 
year of the “Seeds portion of their rotation,” In an English five, six or 
seven course rotation, tv?o to three years of the rotation may be Seeds’’ 
that is artificially sown mixed grasses and clovers for bay or pasture. 
Either during the whole of their last year under seeds, or the last portion 
of the last year, these fields are grazed flat by sheep or cattle— preferably 
sheep— ‘before being ploughed up again, for the next course in the rotation. 
It is strictly speaking during this pasture period, that the field may be 
called a lea. It was thus only natural that the plough used to plough it 
up, should be called a Lea Plough. 

The Lea Plough happens to be the extreme form of that type of plough 
to which it has given its name, These implements are at one end of 
what may be called the “ plough line.” They are distinguished by their 
specially shaped shares, the gentle incline of the breast, the great length 
of the mould board, and its shape. The draft is very light, the plough is 
easy to handle, and its action ensures complete inversion, with the 
minimum of pulverization. This action is designed to counteract the 
results of prolonged frost, i. e. the pitching or settling down of land. 
It can thus be understood that the lea plough is a plough of temperate 
climates or zones. It is common to great Britain, parts of Europe and 
the Maritime Provinces of Eastern Canada. 

At the other end of the “plough line” we the Digging Plough 
represented by the South African Eagle, for the Cotton soil, in its more 
extreme form. The digging plough is distinguished by its share, which 
is of the ordinary knife shape, and so fixed on, that it produces a glancing 
or slicing action in cutting its way through the soil, the short mould 
board with the steep breastj producing a very powerful pulverizing action 
and leaving inversion as a secondary consideration. The digging plough 
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is the plough of tropical aud sub-tropical cliiuates. Tlie draught is 
usually fairly heavy as compared with a lea plougli, 

la between these extremes there are all sorts and typos of ploughs, 
and the ruediuia typo may be termed General purpose ploughs. At the 
“ Lea ” end of the line, the next type exhibited in the Oollego Machinery 
Hall is the Bansomes B. V. L. (a very fine plough). In the same way 
at the “digging *’ end of the linoj the “ sabal ’’ is a good example. • In the 
middle are various types, which arc represented hy the “ Turn-w'r&st ’’ 
amongst others. 

The most important part of tlie plough is the “ bottom This is the 
complete iron work sold when small ploughs of the Meston, Monsoon, 
Malwa and other such types arc purchased. The plough bottom is not 
a single part but a combination of parts, i, e. the share, mould board, and 
body including the landslide. It cannot be too forcibly impressed that for 
every type of land there is a suitable plough bottom, and that the really 
skilled farmer knows exactly, which one to employ on any particular land. 

I am not certain that although the lea plough is nut as a rule a 
suitable plough for the tropics, that a good deal of benefit cannot be 
derived from the use of a mild lea plough of the B. Y. L. type on the 
raw soils of India especially the cotlon soils. One cannot but recognise 
that this plough is a favourite witli the farm ploughmen, who do good 
work with it (the best I have seen with bullock drawn modern ploughs 
in India). The draught is easy and the plough is steady, retjuiriug only 
the minimum of “ holding to i's work”. Cotton soils work very freely 
on their own and pulverixatiou is perhaps not so very important, specially 
if the more correct digging bottom, will do away with so many of the 
advantages given above. 

,, Another point in favour of the lea t>pe plough is the complete 
burying of bulky manure, or a green manure. The raw Indian soils are 
greatly in need of bulky organic manure, and the value (»f tbis niauuvo is 
greatly inereased by being properly buried, as its physical action on a raw 
fwil is one of its chief virtues. Tlie cotton gutter dust and such manures, 
are better buried by lea ploughs than by the digging type, in wliicli 
pulverization comes before inversion, 

.This i^ote would not be complete without remarking that, 1 do not 
understand, t^he extramrdinary importance accorded to the Turn-wrest, or 
Hill side plough. It is a bad plougbj a study of its mould board will show' 
this. Jt is an improvision, a compromise, which should only receive such 
consideraticin in its own country, the hills. I prefer its teal name i. e. 
“ Hill side plough”. , There is undoubtedly some, very good and propet 
explanatioii for its introduction into the flat country. It is certainly the 
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cibeapest form of one way plough, bul: this should not be lost to considera- 
tion. It is a compromise, and it is impossible to construct a really correct 
bottom on these lines. One way ploughs are of course in use everywhere, 
but they are all provided with two bottoms, for example, the Kansomea 
one-way balance plough as illustrated, so popular in Kent, and other 
parts of Great Britain where the soils are light, and the Ganadium One>' 
way sulkey. The “ Sibal ” and such fixed mould board ploughs ard" 
infinitely better implements than any of the tnrn-wrests. The bottoms 
are correctly made and the design is. not handicapped by any necessity for 
building a mould board or share, which has to turn the farrow, in both 
directions. The cultivation of hill-sidas is the sole e.xouse for the 
introduction of the turn-wrest plough, and it is not of great importance 
that this hill-side plough is^not a very correct one, since it the slope is so 
steep as to render the use of a turn-wrest plough a necessity it is also too 
steep to turn a proper furrow. 

It ia.very necessary to understand the correct “ hitching ” of a plough, 
as there is an impression about that all that is required, is that the bullocks 
shall draw the plough and the ploughmen must then hold the plough to 
its work. , A properly hitched plough hardly needs any touching. All 
the small ploughs, Monsoon, Meston, Malwa etc., worked with long poles 
to the. bullock's yokes, are improperly bitc.hed, as the poles are set on 
straiglrt ahead^ allowing of no offset. It, is. not generally, knowh, that 
Messrs. Ransomea never intended their Monsoon plough to be used with a 
long pole. Complete Monsoons as delivered by Ransomes, have short 
wooden beams, and hakes for chain draught (see illustration). ,,Tlie Bihar 
plough of. which some specimens, exist in the Northern Circle at Adhartal 
and Chhindwara, is an example of a small plough designed to overcome 
the offsetting difficulty.. It was designed by Mr. A. P, Cliff, Deputy 
Director of Agriculture ^ of North Bihar, and; has done extremely good 
work at Adhartal. Mr. Cliff maintains rightly that it is useless using a 
modern iron inversion plough, unless it is used properly. The principles 
can be applied to any pole draug.bt ploughs, and had already, been applied 
to the Monsoon in Adhartal, before the introduction of the Bihar Plough. 

It will be necessary to allude to special forms of ploughs ; the Disc 
Plough being one. This Was the invention of a Canadian farmer in an 
attempt to reduce the draught of a digging plough, by the introduction of 
a rotary, or wheel-like motion. The Sabal plough is also a special plough, 
the original idea of* “Ransomes” designer -being to produce a plough with 
a very strong unbreakable share point, which could easily be withdrawn, 
and sharpened by any simple village blaeksmith.. The “ Sabal ’’ is a Very 
good plough, and should be used much more than it is. 
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Tbo illustration (Fig. 1 on page A) gives the “Monsoon” plough as sc^4 
complete by the makers, Eansomes Sima & Jeffries. Offsetting is arrived 
at in the ordinary way, as for a Sabal or any other type of chain draught 
plough. The M. S. N. is sold by Eansomes with a long pole draught, 
which is not offset. The firm however maintain that the M, 8, N. is too 
small a plough for ordinary cultivation. It was made for puddling rice 
bundies, for which accurate ploughing is not necessary. 

. A Eansomes Balance one way plough, showing both mould boards 
correctly designed is illustrated in Fig. 2 on page A. 

CULTIVATION OF CHILLIES 

EHANNAnAI), L. Ag. 

IntrodHCtion. — Chillies owe their origin in Tropical America and 
have been introduced in India somewhere about the middle of the 
seventeenth century by the Portuguese. There are at present many 
varieties of capsicum which are by far the most iinportsint of crops of 
the class of condiments and spices occupying a large urea both at garden 
and field crops. The crop is cultivated in various parts of India, but no 
separate statistics of productton or of acreage are available. It is also 
cultivated throughout Central Provinces and Berar. At present the 
cultivators are in search of a money crop doe to the phenomenal low 
price of cotton. Under these circumstances it will do well to them to 
devote part of the land towards growing chillies. There is no fear of 
unremunerative prices due to an increase in the supply as at preseqt the 
supply is much below the demand and the prices are also fairly high. 
Another point in favour of growing this from year to year is the 
possibility of getting progressively better returns, for it is observed that 
Chillies give a better yield when grown successively. 

Varieties.— Tliere are a number of varieties of chillies, tho chief 
ones being the long and tlie short, the latter are generally sold green 
while the former are allowed to ripen on the plants before harvest. There 
are two types in the long variety the thick skinned and tho thin skinned. 
Also there is a variety, the capsules of which are short varying from 
f" to IV in length and conical in shape. In taste they are pungent. 
There is also an interesting variety which has the shape and the size of 
tomato and being hardly pungent is cooked as vegetable. 

In this Province, the Pandhurna as well as the Malkapur types are 
well known. The former are noted for its length while the latter is 
rather short but is particularly pungent. 

SoiL— The successful cultivation of this crop depends coiwideraiUy 
pn the nature of soil on which the crop is growu. A well drained sandy 
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I<)am wftU supplied with oi'giiiQic ma>tfiei! is basb suited lor this ci’op.' la 
tltv CJeateal Provinces the b^t dry crop of Chillies are grown on deep 
reten^ve black soil and the irrigated crop in mixed black soil. 

Maswe.'^Land intended for this crop must always be well manured 
from 00—25 cart loads of well rotted farm yard manure. Besides a 
mbtture of 60 lbs. of ammonium sulphate, +112 lbs, of Superphosphate, 

+ 180 lbs. of Potassium Sulphate should be applied before the lay out. 
Experiments carried on these lines on the College Perm have proved 
successful. 

ffadstttf SeedHatfi.— Chillies yield the best results when grown 
from transplanted seedlings. The end of May or the beginning of 
dune is the best time t<x sowing chilly seeds for the production 
of seedlings for subsequent transplanting in the field. An 
area of about .800 to 400 square feet should be carefully worked 
by digging and pulverising the soil, so. as to prepare a very 
fine tilth for the seed bed. The area mentioned above wouhl 
suffice to raise seedlings for an acre. The area should be sub* 
divided into small beds of 6‘ x 3’ or 8' x 4’ or any similar convenient size. 

1 to 1| lb. of seed is quite sufficient for the purpose. The nursery bode 
should be burnt first. Immediately after sowing, the seed should be 
carefully covered with fine earth the beds should then be pressed and 
irrigated lightly daily in the morning and evening. Special care should 
be taken to apply irrigation water slowly and carefully so as not to 
disturb the seeds. The seed beds are generally covered with grass in 
order to conserve moisture and protect the seedlings from the scorohifig 
heat of the sun in their early stages of growth. The watering should be 
continued every 3rd or 4th day until germination has taken place. There- 
after the beds should be irrigated once a week. In about 4 to 5 weeks 
time the seedlings will reach a height of about 9" to 12", when they are 
fit for transplanting in the field. The covering of grass should be 
removed soon after the seed has germinated. 

CuHivation.— Previous to planting, the field in which the seedlings 
are transplanted should receive a very thorough preliminary tillage. 
After the previous crop is removed, a good ploughing with a Tnrn-wrest 
plough followed by two bukherings should be given to the field to 
produce a fine tilth in the upper soil layers. 25 cart-loads of well rotted 
Farm Yard Manure should be applied to the land and ploughed in. 
Before planting, the soil should be ridged up 2’ apart with an E. T. 
plough in areas having a heavy rainfall and heavy soil. On light lands 
plaMng is done on flat land and earthing done later. This system of 
nidging is more economical than ridging by hand labour. The ri(^eB 
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should finally be dresswi by hand and irrigation ohahuela constructed 
across the field. The nursery area i. e. seed beds should be irrigated one 
day before, the seedlings are removed in order that the soil may be 
softened and the seedlings removed without injuring their roots. A. bunch 
of 2 to 3 seedlings should be planted in the field at a distance of 18" to 2’ 
on the side i. e. half way between the crest of the ridge and the bottom 
of the furrow. 

Traniplantation.— Tiie seedlings will gob ready in about ti to 6 weeks. 
They will then be 9" to 10" high, 2 to 3 seedlings should be transplanted 
on a cloudy day or in the evening. The suitable time of planting is 
evening or cloudy day. 2 seedlings in a bunch is generally recommended. 

Irrigation. — No irrigation is given in the monsoon if there is sufficient 
rain in any case until October, nob even after October if the late rains 
are favourable. If there is long break, irrigation is necessary. In other 
seasons irrigations, are given almost weekly or fortnightly as found 
necessary. Over"watering does great firm and spoils the fruit. This crop 
is also grown as an unirrigated crop during rainy season. > 

Subsequent operationi.~-The crop is weeded and land stirred as required 
till the crop begins to fruit.' When well established the crop is" eartiied 
up after about 2 months from the time of transplanting. In dry crop 
cultivation, bukher is worked lengthwise and crosswise. A top dressing 
of Sodium Nitrate at the rate of 60 lbs. per acre’ab the end of August 
should be given. This will help the number of flowerings and hence the 
amount of fruit. Thcre*after the plants are earthed up to prevent 
lodging. . ■ 

Diseases and pest.— It has been usually seen that tlio curling of leaves' 
called “Murda” is very common on this Farm on account of mites and 
is particularly noticed after one month of planting and is seen to he more 
virulent if there is excessive rains. Ilenco the best remedy is to spray 
the crop with Lime Sulphur wash. This treatment is very cheap -and 
quite harmless to the plant, its only effect being to chock the post. 

, HarTest.r-About 3 months after transplanting, the first fruit forms. 
Picking goes on for 3 to .'5 months and the irrigated one lasts longer. 
The stage of maturity at which Ohillies. are picked depends on tlic purpose 
for iwhich they are grown and the demand in the inarlce^. Hips chillies 
are picked 4; to 5, times in the course ojf the whole se.ason. After picking 
the crop is prepared, for market by e.xposing the pods out on. mats to dry 
io the sun. , . , . , 

.OiiMiirn.-^The yield of . chillies varies considerably in accordance wi|th 
,thq tillage and the raanurial treatment given to the crop. Yields riingo 
trdm 700' Ihs. to IjOOO' lbs. in case of dry' crop cultivation, whereas I-,2(J0 to 
2,000 lbs. when irrigated. On this Farm a yield of 2,500 ll)s. have been 
ofeteined on good years. The crop sells at about 8 lbs. per rupee. 
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Cost of cultivation of Chillies on, the Collegi Farm, Nagpur. 

Ks. A. P. 

(i) Manuring... ... 39 12 0 

(a) Cost of 25 cacti loads of F. Y. M. (&) Es, 1/8/- 

each Rs. 37/8/- 

(b) Spreading charges 12 women per acre = Rs. 2/4/- 

(ii) Preparatory Tillage-ploughing once with a heavy plough. 5 6 0 

(a) 2 pairs of bullocks @ -/12/- per day 18 0 

(b) 3 men at-/5/- per day ... 0 15 0 

(c) Depreciafeion and interest 

Area J an acrea day ... 0 4 0 

2 11 0 


(iii) Buhhering three times... ... 2 2 0 

(a) 1 man at -/S/- 

(b) One pair of bullocks •/12/- 

(c) Area li acre a day 

(iv) Fertiliiters... ... 26 12 0 

(a) Ammonium Sulphate 60 lbs @ Rs. 4/9/- 

per Md. ... 3 7 0 

(b) Super Phosphate 112 lbs («} Rs.'4/12/- 

per Owt. ' . . ... 4 12 0 

(c) Potassium Sulphate ^ Rs. 11/-/- 

per Owt. ... 17 10 0 

(d) Spreading charges 5 women ... 0 15 0 

' 26 12 0 


(v) 


Opening furrows with an E. T. .plough and 
making beds and channels 


(a) 2 men -/5/- each 

(b) 1 pair of bullocks 

(c) 6 men to dress 


0 10 0 
0 12 0 
1 14 0 


3 4 0 


3 4 0, 


(vi) Cost of seed and the nursery.... 

(a) Cost of li lbs seed 

(b) Digging the seed beds 20 (6’ x 3’) 

(c) Further operations 

(d) Manuring 1 cart load 

(e) Labour of Mixing — 1 man 
if) Weeding 3 times 

(g) Irrigations 


... 0 6 0 
... 0 14 0 
... 12 0 - 
...18 0 
... 0 5 0 
...12 0 


7 5 0 


7 5 0 
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(vii) TranspkinMion.... 

(a) Up-rooting seedlings 2 women ... 0 6 0 
(h) Tran.splanting 10 women ... 1, It 0 

2 \ 0 


(viii) Weediiuj and mulchinn !t thneit... 

10 women each time 1/14/- 

(ix) Earthing by planet junior hoe. .. 

(a) 2 men 

(b) I pair of bullocks 

(c) Depreciation 


... 0 10 0 

... 0 12 0 
... 0 2 0 

18 0 


(x) 3 sprayings with lime sulphur xoash... 

(xi) Irrigation charges . ... 

(a) The depth from ground level to the water 
level was 20’ — 2.5*, 150 buckets of li gallon 
raising water 3,000 gallons per hour were used. 
By means of this Persian Wheel one will 
irrigate 1 acre in about I.} days working 8 
hours a day. Labour units 1 pair of bullocks 
•/12/-, 2 men -/lO/-. Hence for 9 irrigations 
the amount comes to Ks. 19/4/- 

(b) Depreciation and interest per acre per annum 
taking 8 acres to be managed under one 
Persian Wheel costing Its. 240/- ... 4 9 6 

(c) Depreciation on well costing Rs. 400/- 2 8 6 

(xii) Picking ehai ges . — 

(a) Picking chillies 48 women 

(b) Cutting and removing plants 4 women 
(xiii) Land revenue.- ~ 

(xiv) Watoking charges . — 


Total cost of cultivation ... 


Amount realised by sale of crop 1,600 lbs. dry Chillies 
on an average, @ 8 lbs per rupee. 

Hence the net profit is 


2 4 0 

5 10 0 
1 8 0 


6 0 0 
26 6 0 


9 12 0 


6 0 0 
I 0 0 


142 1 0 


200 0 0 
57 15 0 



An attempt to grow KAJU (CASHEW.NUT) in sohagpui^, 

HOSHANGABAD DISTRICT 

D. P. Peesai, B. Ag. 

Kaju is a very popular dry fruit in India. It sells at about annas 
eight per lb. Pandit Biharilal Tiwati, who is interested in the 
introduction of new plants, wanted to see, if it was possible to grow 
cashew-nut tree (Anacardium Occidentale) on a portion of his land at 
Sobagpur, District Hoshangabad. An account of bis trials is given 
below : — 

He attempted to grow firstly, by means of cuttings which were planted 
during the rains of 1923 but unfortunately they all failed to strike roots 
and rotted. Then he thought of propagation by seeds. In bis enthusiasm, 
he paid as high a price as Bs. 5/-/- to get five seeds from one hoax dealer. 
These were germinated in a nursery but did not survive after seedling 
stage. A second consignment of 100 seeds for Rs. 5/-/- was obtained from 
a firm and grown in nursery in the winter of 1924, They germinated 
well but died later on. In the third attempt, three bags of cashew-nut 
seeds (each bag containing about 91 lbs.) were obtained from the Director 
of Agriculture Bombay for Rs. 4/8/-. This was germinated in the nursery 
as usual and divided into three lots for transplantation. 

A field was measured and laid out. Pits nearly 2’ x 2’ x 2’ were dug, 
at distances of 18* to 20'. The excavated soil was refilled and the plants 
were transplanted. The soil of the field, had a mixture of sand and clay 
in its upper crust, the proportion of sand being more. With the increase 
of depth, the proportion of sand decreased till at five feet, there was 
pure clay. 

Two lots of seedlings were transplanted during winter and spring 
respectively in these pits. They did well for some time but died 
ultimately. The third lot was transplanted in the month of July 1926. 
At thie time plants were 1’ high, supported by a 4' long tap root and many 
secondary roots. In August new red leaves were given out. Watering 
and other cares were regularly attended to. Plants grew well and were 
about 9" and 2’ feet high in the month of October of 1927 and 1928, 
respectively. New branches and leaves were added every year. In the 
year I93X, i.e., about 6 years after sowing, blossoms appeared for the first 
time. It lasted for three months vis October to December, but fruiting did 
not sot in. In December of 1932, blossoms appeared all over the plants and 
fruits formed. At present, there are 40 trees in bis field. On an average 
1 lb. of Kernel is obtained from each tree. Cashew-nut tree in other 
parts of India, are reported to give 2 lbs. of kernels. On the assumption 
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that there will be 120 trees on an acre, with eveo an yield of 1 lb. per tree, 
the money value will be nearly (30/- liupees per acre, 

Mr. I. A. Sayed, 13, Ag. in his article “ The development of the 
Cashew-nut Industry in India”' (Agri., and Livostock, India. Vol. 1,X, 
part I 2041.) says, “with its recognition as an article of consumption 
as well as one yielding several by-products of occjnoniic importance 
which promises the development of international trade, the cashew-nut 
is now receiving the serious attention of tlie grower and the Commercial 
men, who have begun to take up its cultivation and develop internal as 
well as overseas trade;’’ Of course, it is not suggested that crops like 
cotton, jwar or wheat should make room for oashew-nut trees on good land. 
But many inferior lands particularly suffering froiu want of uniform level , 
may be put down under cashew-nut which can grow under a variety of 
climatic conditions and requires very little care. 

THE SOYA BEAN 

Mil. K. P. LBlii, 

Stiidentf Junior B. tie. (Ayr.), AyricultiO'Al College, Nagpur, 

Botanical name— Soja Glycine. 

Natural order — Legurainoseae. 

Sub order— Caesalpiuioidoae. 

I'he claims of Soya-bean, for being a providential gift to man-kind, 
have, of late, received universal recognition tliough it has been the 
mainstay of a whole nation, for ages. For centuries the Soya bean has 
occupied an important position as a food crop in China and Japan. These 
and the adjacent countries are the chief centres of production. The 
value of the plant is now securing wider recognition, and its cultivalion 
is extending to Southern Burope and the United States of Amorica; It 
has been stated that the main value of Manchuria to Japan is primarily 
as a source of cheap and ready food supply; incidentally; most of 
Manchuria’s cultivated land is devoted to the production of Soya beans. 

Since 1907 these beans ■ have been growing fn importance as a 
commodity for export all over the world. Great Britain for example, 
imported 160,000 tons in 1935, while Germany’s importations for '3931 
amounted to no less than one million tons. 

It looks like a slightly smaller lima-bean, has a harder texture, a 
bitter taste. Yet, insignificant as its appearance is, two civilisations in 
characteristically dissimilar ways have honoured it. Five thousand 
years ago Emperors who were called the “ Sons of Heaven ’’ rode out to 
bless its planting with awe*in8piting odiremonies addressed to Hou-Tsi, 
the grain God. 
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The Ghiaese sages five thousand years ago, .called it “ Tateon.” 
But ordinarily people rejected the faint highbrow flavour of a botanical 
expression coined by sages and called it “ Sou/’ The Japanese who took 
the seed beans with them to Asia’s certain islands changed the accent a 
little, the bean itself called “ Sfija” and the piquant sauce which they 
made from its juices Shoyu” and in the early 18th century the accent 
was whittled down into the crisp occidental “ Soy.” 

Five thousand years ago, the written records show, its production 
was a great agrarian industry. Peasants from Manchuria to the tropics 
turned the soil for it, and doubtless fought chinch trugs with subtle 
spells and poison. 

Already in those distant years, the Chinese knew “ Tateon ’’ as a 
plant of almost miraculous diverse uses. Even under worst conditions 
of temperature and sua*shine, the healthy Soya*bean vine rarely fell 
below half its yield and is a mainstay against famine. Nursing motliefs 
throve on it; farm animals grew sleek and strong when Soya-beaus were 
mixed in their diet. As far back as 2838 B. C. the Emperor Shen Nung, 
an all-round pundit of China’s ancient sciences listed 300 wayS' in which 
Soya products were good for human ailments. 

Soil. — Soya-bean is suited to a fairly wide range of soils; it prefers 
the loamy type, such as are best suited to maize, and although benefiting 
from ample supply of soil moisture,- it will stand dry conditions much 
hotter than maize. ■ . 

Soil inoculation is an interesting point in connection, with the 
Soya- bean. It has long bean- known that certain bacteria must be present 
in soil to enable legumes to make use of atmospheric nitrogen; Where, 
bacteria are absent or are insufficient, growth is improved by treating the 
seed with a culture of . nitrogen fixing bacteria prior to sowing.- Some 
important increases in yiejd and nitrogen content have resulted from this 
treatment, notably in U. S. A., where Soya-beans promise to beepme an 
important crop. In the chief producing districts, in which the beans 
are taking the place of oats .in the cropping system, the rotation is maize, 
Soya-bean, Wheat and Glover. In C; P. w’ell drained Morund soil is best 
suited for its cultivation. . - • , 

Varieties.— The Soya-bean is an erect-growing, annual leguminous 
plant, the leaves resembling those of ordinary beans or cow peas. 
There are numerous, varieties varying considerably In height, character of 
foliage and the colour of seed which may be yellow, green, brown, black 
or a combination of these colours. 

In C. P; -the Soya-beg,ns may be classified according td. the season of 
sowing i. ,e., Khatif or Itabi. On the Nagpur farm the following Eharjf 
3 
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varieties are sown. They are the selections recommendecl by the 
Department 

No. 49 Yellow grain of medium aiise and erect habit of growth. 

No. 52 A perfectly erect variety, grain of medium size, yellow. 

No. 53 Grain of medium size, white. 

No. 57 Earliest erect variety, grain yellow or brown. 

No. 58 Late, black seed, spreading type variety, 

liabi varieties sown in Central Provinces are not common but two 
of them'are popular. Their yield compared with the Kharif varieties is 
Very low. 

Yellow Adbartal — Big grain, yellow colour. 

Manchuria — Big grain, black colour. 

Manuring nnd Irrigation.— It being a leguminous crop requires less of 
manure; but it responds well to better manurial treatments. Oh the 
Nagpur Farm twelve cart loads of Farm Yard Manure are applied to 
Soya*bean lands every third year. 

The crop, being hardy, can stand conditions of draught and. does hot 
require much of soil water for its growth. But two irrigations— one just 
after germination and one at the flowering stage have given tlio 
best results. 

Bifiil ChlfiViltiok.— Cultivation given to the land, is the same as for 
Kharif crop i. o. Cotton or Jowar. The land should be ploughed to a 
depth of 8’’ in the winter and allowed to lie in a rough state until spring, 
when a second ploughing is given. Thorough cultivation and harrowing 
are then advisable to form a good seed bed prior to sowing. 

Sowing.— The dwarf growing varieties may bo sown in drills 2’ (j’’, 
increasing the diafance to 4’ in tall kinds like Biloxi, A 8' 6” spacing 
with plants 8''— 10" airart will require about 1(5 lbs of seed per acre, On 
the Nagpur Farm, the seed-rate varies acc(jrding as the crop is meant for 
fodder or grain. The grain variety is sown 18" from lino to line and 
6" to 9" from plant to plant, requiring about 24 ll)s of seed. In the 
fodder crop, the spacing is 9" to IS" from line to line and 6" to 9" from 
plant requiring about 40 lbs of seed per acre. It is sown mostly by 
Argada or sometimes with drills. Kabi crop is sown with theTiffen, as 
used for gram. Sowing in C. P. is done just after cotton sowing and 
starts somewhere in In'ne or July. It occupies the land for about four 
months and is harvested in the mdnth of Novfemher. This year it was 
sown at the Nagpur Farm on the 17th Jtftte 1988 and was haTVasM 
from 2ad to Sth November 1988. The Ustial inteT'irow cultivation is 
■jjecfessar.y to check wOod-growth and maintain a surface mulch. 
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'Harvdstiag is asaally effected with a mowec or side 
delivery harvester. For hay purposes, the crop is cut before the seed is 
mature and handled in the same manner as cow pea hay to preserve the 
leaf. Where the seed is the main consideration, catting is delayed until 
the beans approach maturity but it takes place before any shelling-out 
occurs. When carting to the thresher, wagons are lined with bagsheets 
or tarpaulins to minimize loss. The yields of the Kharif crop obtained 
on the Nagpur farm during 1938— 39 were as follows 

No. Yield. 


49 

52 

53 
57 
59 

The yields of the Rabi crop are very low. 
Yellow Adhartal 
Manchuria 


1488 

lbs, 

1248 

15 

14S8 

5 ? 

960 


1632 

15 


250 lbs. 
300 


The fodder value of the plant, in well grown samples, equals that o^ 
Lucerne. The tall growing varieties, Biloxi and Otootan have givcjO thp 
best results for hay and fodder purposes, the former possessing strong 
erect growth carrying dense foliage and reaching to a height of over 5 
feet on the richer soils in Queensland. An average crop, from an acre of 
land gives 40 grain and 60 % fodder. 

Oost of cultivation on the Ifagimr Farm 38-39. 

Rs. A, p. 

17 8 0 Labour charges. 

1 3 3 24 lbs of seed at the rate of 20 lbs. a rupee. 

7 0 0 Kstablishmeut charges. 


25 H 9 

Price of 1200 lbs. of seed at the rate of 20 lbs. a rupee — lls. 60. 
So nett profit per acre is Rs. 34*4-3. 

Use at Hnman Food. —It is as a valuable addition to our every day diet 
that Soya-beaus are likely to be mostly utilized. Soya-flour contaimug 
approximately 40% protein, 20% fat, valuable phosphates and 
Potassium, together with the important vitamins A, B and J>, is the 
best obtainable vegetable substitute for meat. In the chief producing 
countries, Manchuria, China and Japan, it is an esteemed article of diet, 
forming the basis of various food preparations. In Japan Soya-milk ie 
naade, the analysis of which compares favourably with cow’s milfc 
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Owing to the higli fat contents some difhculty was experienced in uiaking 
a flour, that would keep stifldoientiy long. This diflicnlty has been 
overcome by the “ Beri spellers ” process, . which produces a satisfactory 
flour that will keep. . 

Cmnparinon of Soya, Whmt and Ontn. 



Tllustrating calories per lb. 


Food 

Protein 1 

1 i 

• i 

l?at 

i 

Carbo* 

hydrate 

Water 

Calories 
per 1 11). 

Soya-flouv 

1 

42.0 

20.0 

• . 24.0 

9.0" 

2165 

Wheat 

12.2 

• 1.7 

73.7 

■ 10.6 

•1750 ■ 

Eggs 

14.8 

10..5 

j 

73.7 

720 . 


This flour contains four times as much fat as wheaten flour. This 
opens great possibilities for its mixture with wheaten flour for bread 
naaking in order to produce a more nutritive loaf. 


Other uses and industrial future.— In ancient daj's in China, the rich 
bean oils were used for lighting homes, for water proofing, making the 
paper and cloth fabric transparent. The Soya-bean vino also roplenishod 
the soil. After a worn-out field bore Soya*beans for a few seasons, it 
once more bore its full quota of wheat or millet. Obviously, such a plant 
deserved divine reverence. 


The properties of Soya-bean recorded by the Chinese Ifliuporor are 
now being verified in scientific laboratories and the powerago technicians 
of the past thirty years have discovered close to 1000 uses for Ro»bean 
products in industry alone. 

The promise of the “ little honourable plant’s ” industrial future lies 
in two things — oil and protein. It is the protein which gives a pound of 
■Soya-bean the nutritive value of more than 2 lbs of beef-steak, more 
than 2 quarts of inilk. It is this quality which fattens hogs and beef 
cattle ;• strengthens farm work animals, and has enabled the Chinese for 
fifty centuries to live in health and vigour on a meatless and milklcse diet. 
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■ But there is. move iu it thija mere proteia richness.' Soyci-bean 
protein presses into a firm dryplastio cake-oil mixed for certain industrial 
purposes. By the laboratory technicians, it has been discovered that 
this cake has all the plastic composition elements for which industry is 
constantly on the look-out. Though it is porous and light, yet it can 
easily be made wet-proof and practically indestructible by temperature 
changes and weather conditions. It develops enormous tensile strength 
and- breakage resistance, when fused with proper qohesive material.?. It 
insulates against electricity, only a little less efficiently than rubber. It 
is used with’ more inflamable materials, as a base material for candles, 
yet in some combinations it is virtually fire-proof. 

There are no limits to the uses of this plastic with all these adaptable 
qualities. To-day Soya-hean meal goes into billiard balls and radio 
accessories, into axle-grease, and doll and toy composition, into buttons^ 
cigarette-holders', glues and hair pins. The weather proofing and insulat- 
ing properties of Soya-bean meal are the answer to the motor car 
manufacturer’s prayer for cheap material since the automobile is 
essentially a small, weather-exposed house, built over a net-work of 
electrical connections. Thus when we drive away with our new 1939 
model, the chances are that we will turn on our own lights with Soya- 
bean meal switch, look at our guages on a Soya-bean dash board, have 
our power-flow controlled for ns by a Soya-bean timing-gear and look for 
wire “ trouble ” under Soya-bean distributor fixtures. It is believed by 
experts that the day is uot far distant when Soya-bean compositions will 
play an important part in automobile body construction, 

Meanwhile in tlie competition for industrial usefulness, the Soya-bean 
oils run a neck to neck race with the Soya-beau plastics. The water- 
]oroofing property which ancient China’s Catch-as-Oatch can industrial 
chemistry discovered, has been utilized and reinforced in modern 
laboratories until to day Soya-beau oil enters into scores of synthetic and 
substitute rubber products. The oil too, has the vegetable kingdom’s 
high resistance to light effects and weathering processes. 

Soya- bean oil, in a revolutionary wave, has invaded the paint 
industry. Soya-bean paints, varnishes and enamels hold their colours, 
even in the supreme weather list to which they are subjected on 
automobile bodies. Other properties of the oil, give it an equal entry 
into the “Heavy industries” where it is used as a base oil for foundry 
cores, a rust-proofing fluid. Its efficient soluble qualities are putting it 
increasingly in demand among the soap manufacturers, and a high 
glycerine yield gives it a place in the high explosive traffic. 
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These developments of " Soya-bean revolulion ” are matters of only 
yesterday's history. Down to 1917 the Soya-bean was hardly tnoM than 
an exotic Oriental stranger but shortages brought on it by the war gave 
this valuable plant its chance. 

How big the "little honourable plant's” future business will be is 
up to the laboratory technicians and play of the 2Qth century economic 
forces. 

Slowly but surely, Soya-bean is establishing itself as the long-needed 
direct trade article between the farm and the factory, enabling the 
industry to buy from the farmer on the scale on which the farmer would 
like to buy motor cars and the comforts and luxuries of life, from industry. 
Deftly but efbciently the fifth " Sacred grain ” of anoiept China is 
ptfi'forming its most complex miracle.— hooking the cogs of farm q>nd 
factory economy to the same gear-shift. 

However, in view of the plant’s high nutritive value as a food stpHf, 
^ a fodder for stock, as a soil renovator, in crop rotations, Sind its 
multifarious usefulness in industry, no excuse is needed for drawing the 
attention of cur farming community to its potential possibilities. 



Econ^iea of fertilisers in manutial and varietal experiment eondnoted at the Kheri Farm, Jnbbtilpore, during 1938 — 89. 

(Continued from Vol. XIV Nos^l and 2) 
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Extract:^ 

IMPROVEMENT IN THE WHEAT CROP OF THE CENTRAL PROVINCE^ 

Db. li. J. Kalamkab, IMi. D.; B. Ag. 

Deputy Director of AyrmilturCf N. G, Jubbulpore. 

Area and DUtribution.— Wheat Ih one of the luoKt important staple 
crops of the Central Provinces ami Berar, wliicli stancls third in the wheat 
growing Provinces of India, occupying some 8.4 million acres, representing 
about 15 percent of the gross cropped area of the Province and about 10 
percent of the total area under wheat in India. 

Share of important Provinces and States in acreage of wheat in India 
is represented in Figure T, and Figure II (page B) shows the distribution 
of area under wheat in the important districts of the Central Provinces and 
Berar. Wheat growing is mostly concentrated in the Saugor, 
Jubbulpore, Hoshangabad and Ohhindwara districts of the Province. In 
the Saugor district it occupies nearly 48% of the gross cropped area, in 
Hoshangabad 33’^, Jubbulpore 30%, Chhindwara and Betul 21 to 22%, 
Mandla 16% and 12% to 14% in the Warding and the Nagpur districts. 

Soil, Climate and Method of Cnitivation.— Most of the wheat in the 
Central Ihovinoes is grown on the regar or black cotton soils where there 
is heavier rainfall and lower winter temperature. The Nurbada Alluvium 
which stretches from near Jubbulpore in the east to Hoshangabad in the 
west ‘is the piincipal wheat tract of the Province. Itainfall is the 
heaviest at the eastern end of the tract being nearly 5o" to 00" and decreases 
west-wards ranging between 45" to 50" at Hoshangabad. 

In the eastern section, called the Haveli tract the land is heavily 
embanked and lies under water during most of the monsoon and a short 
time before the sowing period, the bunds are cut and water ollowed to 
run off,' and when the soil is workable, the seed is drilled with a Nari 
plough in the middle of October without any preliminaiy ploughing or 
preparation whatever. The Haveli tract of the Jubbulpore dislrlct and 
the Natsinghpur sub-division embraces an area of over 800,000 acres. 
This system is also to he found in some parts of the Saugor district. 
Bat as one passes to the west of this tract the fields become open and the 
cultivation normal, called the Open Cultivation. The practice of growing 
wheat, gram mixture-— called Birra is ’more pronounced in the Haveli tract 
of the Jubbulpore district and the Narsinghpur sub-division where the 
area under wheat gram mixture are over 1*5 and 2'5 times the area under 
pure wheat alone respectively. On the other hand in the Saugor district 
the wheat gram mixture forms only l/6th part of the area grown with 
wheat alohe. The proportion of gram to wheat varies from 6 to 60% 
depending upon the soil and the tract. 
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Dittributioa of wheat varieties. — As one of the most important cereals 
wheat engaged the attention of the Department of Agricalturp from very 
early years. The work was seriously taken tip by Mr. Evans In 1908 and 
has been continued. 

■ The first essential step towards the improvement of the crop was 
a survey of wheat varieties which were then grown in the Province, 
mostly. as mixture. Two main types of wheat grown are those which 
belong to the Vulgare and Durum species, with a sprinkling of others 
such as Triticum Dicoccum, the Emmer wheat Khapli and Triticum 
COmpactum, the Dhauia or Jondhri. Triticum vulgare are the common 
wheats — pissi or bread wheats, and Triticum Durum, the bard or Macaroni 
whedts. 

About two thirds of the wheat crop of tlie Province falls under the 
Vulgare type. It is almost extensively cultivated in the dense wheal 
zone in the North of the Central Provinces. Soft white pissi is the 
chief variety grown in the Upper Nurbada Valley and in the Saugor and 
Jnbbulpore districts and the Beoni sub*dlvision. The Kaipur pissi and 
other hard pissis are to be fbund in' some parts of the Baipor, Bilaspur, 
Drug and Balaghat districts. . ' 

The impoirtant kinds of the Durums or the Macaroni wbodts.' are the 
Houra of the Nagpur-Wardha plaiii with a trade name of Nagpur 
Yellow ”, Kathia which is very generally distributed aU over the Province, 
Jalalia which is restricted to a small area in the Hoshangabad, Seoni and 
Harda Tahsils , of the Hoshangabad district with a trade name of 
“ Khandwa Yellow ’’ and the Bansi wheat which is particularly found irr 
some parts of Berar, Hoshangabad and Balaghat districts. 

These varieties differ widely in their botanical and commercial 
cbaracterisiicB and have a soil and climatic requirements of their own. 

Enemies nf the Crop. — Busts are the most important diseases, of the 
crop, causing great loss to the cultivators, so much so that in years of 
heavy occurrence of rust, the wheat gathered tpat season may nob be 
equal to the quantity of seed that had been sown. The great rust years 
were 1892-85, 1911-12 and 1927-28-29. Occurrence of frost in the northern 
districts of the Province is another curse. Severe frost bad occurred in 
the north of the Province in the year 1929 which was followed .^bjT; rust. 
Hail storms oCcut in some parts of the Province usually while ^the wheat 
is ripening ot' during the harvesting operation and cause considemble 
damage. .During the wheat season of 1938"39 considerable damage vvas 
done by hail storms in, the Sihora tahsil of the Jubbulpore district and in 
the Mandla district, so inuch so that in certain, villages the cultivators did 
not care to harvest the crop at all. 

i 
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Improved wheats of the Department,— The iinporfcaace. of the improve- 
ment wheat crop will be apparent from what has been said above. 

The desirable characters in a wheat variety are high yielding power, rust 
resistance, good standing power, a well marked tendency to hold the grain 
after ripening and a high quality grain as indicated by its strength. 
Certain tracts also re(juire early maturing type. Principal results of the 
work of the department are the evolution of a number of improved 
varieties^ some of which are detailed below. 

A013 and A08S.— These are the selections from Sulcer}iai Pissi, a soft 
bearded wheat. These are good quality soft wliite wheats which do very 
t^eli in dry years but are very liable to bad damage by rust. A085 is 
slightly earlier than A0.13 and its grain has a whiter colour. AOi.3 is 
probably the most heavy yielding wheat in the Province, chiefly grown 
in Etpshangabad district in the Nurbada Valley. A085 is extensively 
grpwn in Betul on the high lying light soils. 

A088.— It is a soft Pissi wheat, a selection from a local beardless 
wheat MMna, with some rust resistance power compared to local mixed 
wheats, mostly grown in Jubbulpore, Patan, Sihora and some parts of 
Narsinghpur tahsil, 

A049 and A068.— These are the selections from the earlier generation 
of Muria, IT/tapM crosses. These are soft white wheats, A068 being harder 
than A04‘J and AOii^ partially rust resistant and early maturing, more 
suited to the hill tracts like Beoni, Mandia and Cbhiudwara, 

“A112, Alls and A115.“These arc the “ Sharlmti" wheals of the 
tract and are sister strains as a result of crossing between Muria and 
KhapU. Alls is, however, liked most on account of a higher out-turn. 
The chief qualities of tlujse wheats arc that they are more rust resistant, 
as was proved in the rust years iy27-‘38-20, beyond doubt, when they 
were almost the economic salvation of the cultivators who grew thoui. 
They have a hard yellow grain, wliioh fetches a more promiuiu than any 
first class “ Pissi ’’ wheat and have a good tillering capacity and strength 
of straw. They are general purpose wheats, whicli do well under all 
conditions, of the wheat tract but under draughty conditions their yield 
is comparatively low. 

■ A090.'— It is a selection from Lal-Kumnoala of Punjab, has a high 
till^rhag habit and is specially suited for embanked lands and dyes well 
'on light soils under irrigation. It is slightly heavy cropper than AXIS 
especially in the bunded fields, is rather late in maturity and partially 
rust resistant. The grain is ihedium hard and is classed under “Sharbati” 
, ]}^e that of Alls and Alls. 
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iPu*a Wheats.— Boine of the Pusa wheats aue also becotning popular 
in some ti’Mts of this Province, such as, P. 100 in the Ohhatisgarh 
division. jSlOl, P. 52 and P. 2^in the Jubbulpore district and P. 4 which 
is an awnless medium wheat, earliest in maturity is particularly suited for 
double cropping after rice. 

Punjab 8-A is also found to fare well under irrigation both at 
Saugor and Hoshangabad. 

The Department has also on hand the improvement of the Durum 
wheats. No, 116 a selection from Houra has done best at Baipur and 
Nagpur compared to other selections No. 11 and No. 82. 

Crosses between local wheats and Pusa types like P. 4 and P. 52 and 
with Australian and Palestine wheats are also obtained with a view to 
meet the requirement of the different tracts. Some of them appear to be 
promising. 

While some progress is made in the improvement of the wheat crop 
of the Province, the problem is by no , .means completely solved. The 
Haveli tract, plateau districts, the Nagpur Wardha plain and the black 
cotton soils with smaller rainfall, each have the problems peculiar to the 
conditions obtaining in them and tbe efforts of the department are 
directed to solve the needs of the different tracts. The scheme for wheat 
breeding for the black cotton soil tracts of the Province has been recently 
approved by the Imperial Council of Agricultural Eesearch. Tbe area 
under icbprdved wheats in this Province represents only 16 percent of the 
total wheat'area in the Province while in the Punjab and the United 
Provinces the proportion is 86 and 32 percent respectively. Side by side 
with the genetical and plant breeding work, agronomic work, such as 
trials of different varieties of the crop, methods of sowing, spacings to be 
given, effect of manures and fertilizers on the yield and quality of crop, 
rotation, cultivation, irrigation experiments, use of labour saving devices 
ih Efowing, threshing and winnowing of the crop etc. are being conducted 
at the experimental farms and these trials' are extended on seed and 
demonstration farms distributed in the Province. ' ' , 

The Economics and Marketing section of the Department is taking 
steps in bringing about improvements in the marketing of tbe crop by 
introducing grading, standardisation of weights and measures and 
stopping of malpractices. The cultivators have begun to realise the 
value of growing pure varieties of wheat free from admixture and fully 
appreciate the price differences in respect of the quality of the crop. 

With attack on all fronts i.t is hoped that a considerable 
improvement in the wheat crop of* this Province will be effected by no 
distant' date. 
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FARMING AS A PROFESSION 

liao Bahadur M. Kamaswami Sivan, 

Late Principal, AgtiouUural College, Coimbatore. 

It has almost become a fashion for arm-chair politicians, mostly 
wedded to town life, to give advice on public platforms and through 
newspapers, to the present-day young men, called the educated 
unemployed, to engage themselves in rural reconstruction and to go back 
to land; but it is well to realise that compared to otlier walks of life, 
agriculture is not a paying concern. There are several causes for this ; 

i. First and foremost, the growth of crops in India depends so much 
on the Monsoons, not merely on the total amount of rainfall in a season 
dr in a year, but on the number of days over which the rainfall is 
distributed through the agricultural year. Very often both the Monsoons 
are uncertain; eitlier they fail altogether or bring about a deluge, 

ii. The major portion of land in India have been cropped without 
adequate manuring for generations and centuries, that the lands have 
dome to their minimum cropping values. The exhaustion of the soil is 
rapid and has been constantly going on, but the building up of soil 
fertility and coaxing the soil to yield more crops is a very slow process. 
The building up of soil fertility and the production of a better yield of 
crops from the lands now under cultivation, are now being attended to 
By agriiinltural experts, though we must admit that India has got to 
lUikd a great headway, yet, before intewive farmirtg can be said to have 
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been established, on the scale attained in some other coilntries of the 
Wol’ldv 

, iiii (The assessment of land is felt to be a gteat hardship by the 
cultivator. One-sixth of the yield of a cto^J was dile to the State iu 
olden days as land revenue in a majority of cases, the present assessment 
is much moi^e than the original quota of one-sixth. Ijand is liable, to 
te-settlement and, re-assessment, and in any case, re-settlement means an 
increase in assessment and is often based on the demands for expenses of 
administration rather than on the capacity of the cUltiVatol! to pay,. 

Ifourthly the cost of cultivation is much greater now than it was in 
olden days! and, if intensive cultivation is to be adopted in future,’ 
implying as it does, better culti ation, batter seed, better manuring and. 
so on, the cost of cultivation will become much higher. 

Fifthly, the prices of agricultural produce have become so variable. 
The crops produced by the poor Indian cultivator with his wooden 
plough and small cattle have to compete in the world market with sijuilar 
crops grown on an extensive scale on scientific principles and with heavy 
machinery. Economic depression of the world connotes economic 
depression of India as well ; and when countries adopt protective tariffs 
and deflated currencies, it is difficult for the poor Indian ryots to compete 
with the capitalists abroad. 

The hopefd siile of farming at a profettion.— We have so far spokep of 
the adverse side of the profession of farming. There are also brighter 
sides. While an agriculturist cannot make colossal fortunes wbiph 
magnates in the financial world or some successful lawyers can make, he 
Cftn rest assured of a sure and steady income, though small, provided he 
adopts improved methods of cultivation in all aspects. A healthy life is 
ensured to the agriculturist, as also a considerable amount of independ- 
ence which is lacking in several other professions. When richer 
harvests are obtained in the villages and when village uplift in ail 
directions has been attended to, there , will be less exodus of , villagers 
to towns, and the village will then be a pleasant place to live in. In 
this important work of taking up intensive farming and re-constructing 
the village, it is, the duty of the educated man to find ways and means 
of bringing about the desired results for his own benefit as well as for 
the welfare of the village folk. The mere fact of a young man having 
received some education in the English Language has not made hinii 
after all, a higher caste man or a better man than the villager. 

That the educated man is unfit to take up farming as a profession, 
we are hot prepared to grant. He may be unwilling or unaccustomed 
to the wbrk, but, in our opinion, he is not unfit. He may be unwillihg, 
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because lie does not want to exert and wants to idle away his time or to 
get on with a soft job. He may be unaccustomed to m.innil work, but he 
can learn when ho earnestly appealed himself to the work — just as the 
tTew exjiellcd from German University had to learn when he settled in 
Palesfine and he will do well to runieihbor that the country demands his 
services in all walk.s of life and that one who does no work has no 
b‘(i8inesB to expect that some one else will food him. We must however, 
assert that he is perfectly fit, because he eats, on the whole, niuch better 
and more nutritious food than a villager. After all, physical energy is 
judged by the quality of food eaten and its calorific value. 

Whil6 intensive farming, which means the production of more crops 
and better crops from the land than we are now getting always requites 
constant attention, there is one other aspect which deserves equal 
attention, namely extensive farming, in other words, the utilisation of 
lands which are cnlturable but ate nDw kept waste. 

Waste atad Current Fallow According' tc the Agricultural Statistics 
of India f6c the year 1934—35, India contains 668 million aetes, of 
which 89 millions are covered by forests and 155 millions are nnsnltable, 
and therefore, not avilable for cultivation. 297 million acres form the 
net'area sown during the year, of which 50 millions are irrigated from 
all sources, including wells. 52 million acres, once assigned for cultiva* 
tion, have been left nncnltivated daring the year and have remained as 
Current Fallow. 154 million acres are classified as Cnlturable Waste 
bther than Fallow. In other words, 206 million acres are cultivable bat 
not cultivated. 

Taking- the Madras Presidency alone, out of a total area of 91 
inillibn acres, 13 millions are covet'ed by forests and nearly 20 millions 
are unsuitable for cultivation. 33 million acres are shown as having 
been sown during the year, of which!) millions have been irrigated. 11 
million acres of assigned land are classified as Onrront Fallow, while the 
area shown as Cnlturable Waste other than Fallow, amounts to 13 
million acres. In other words, 24 million acres out of a total area of 91 
millions are cultivable but not cultivated. 

In countries other than India, with a scale of population similar to 
India, this pbenomehoh of non-ntilisation of such vast areas of cnlturable 
waste-land will be hard to imagine. The population of India increases 
during every decade, nearly doubling itself, in about 60 years. Food and 
clothing are required for the constantly increasing population; ^^d it is, 
therefore, ‘essential that, in addition to intensive farming of the. existing 
miitts of cultivation, additional lands must be taken up and brought undSr 
tlrt’plongb. - ... . , 
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There are a number of points, which require consideraliop,.'wit.h 
respect to the areas classified as culturable waste other than fallow. It 
is stated by some Bevenue officers that the figures quoted .in the 
Agricultural Statistics of India are not quite correct and do ‘ not represent 
the real state of affairs. It is necessary to examine this stateuient in 
some detail. 

A certain amount of accuracy may be claimed for the net area sown, 
because assessment has been levied on each acre of this area, and 
Jamabandi officers can be trusted not to overlook any such assessment. 
Current Fallow represents assessed land, but not cultivated during '"the 
year, for one reason or another, and statistics with regard to this heading 
may also be presumed to be correct. The area under Forests has, in 
some provinces, been taken to include areas under Forest Pauchayats, 
while in others, it is only restricted to Reserve Forests. On the whole, 
the statistics under Forests may be considered to be approximately 
correct, A considerable amount of uncertainty exists round the figures 
returned as not available for cultivation and as Culturable Waste other 
than Fallow, The area not available for cultivation is said to include land 
absolutely barren, and unculturable or covered by buildings and 
waterways, cart tracks and toads, village porambokes or land otherwise 
appropriated to uses other than agriculture. Culturable waste land oth^r 
than Fallow is defined as laud available for cultivation but not taken op 
o» abandoned. 

Whatever may be tjie degr&e of accuracy with which these statistics 
have been calculated and classified, there must be a considerable 
percentage of these lands classified as Culturable Waste and Current 
Fallow, which can be brought under cultivation. Again, there may be 
some good virgin land out of this Waste and Fallow, but we.may presuuie 
thet they are not as good for cultivatiou as the lands already taken up, 
They may be rooky or swampy: they may bo unhealthy tracts for 
human livings to live in, or may be land subjected to ravages of wild 
animals ; they may be sparsely populated and may require an import of 
labour from outside ; they may be inaccessible and would involve the 
laying of roads ; and most important of all, they may have only a scanty 
rainfall or may lack means of irrigation. These several factors may not 
exist in one particular locality but, from the fact that they have not pg 
far been taken up, the presumption is that there are difficulties in the 
way of bringing them under cultivation. 

Assuming that there are extensive areas of land available for 
cultivation.in spite of possible in accuracies in the Government Agricultural 
statistics, a number of points require elaborate consideration*, and we 
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summarise these points below and solicit constructive critioisius from tha 
public 

.Joints for cowideration.— i. Whether the present- rules for the 
cllsposal of land, as are explained in the Standing Orders of the Board 
of JRevenue, are sufficient ; or whether these rules rc(]uire moditioation in 
the Scheme pf Colonisation we have in view ; and if sO) in what 
directions have the rules to be modified ? 

ii. Seeing that Bevenue Officers very often classify unassessed waste 
lands, as Culturable Waste, what are the measures to be taken to ensure 
the. accurate preparation of statistics of land which are actually cultivable; 
to what extent have the Uevenue Officers to get co-operation in this work 
froria,, Officers of other Departments like the Agricultural ? 

iii. How far can the Honorary services of retired officers be utilised 

for this purpose ,3 , . 

, , . iy. Whether it is possible to organise efficient Village Panchayats 
to help in the scheme ? i 

V. Whether it is possible to afford initial financial help to the new 
colonists in bringing waste-lands into cultivation ? ■ To wha,t extent can 
the present Co-operative Agencies help in financing these Schemes, by 
organising AgricuUtiral Co-operative Banks ? Whether the working of 
the Land Mortgage Banks can be adjusted to meet the needs of the 
Colonists? Or whether a Special Colonisation Bund, whose sole object 
will be the,' financing of new Agricultural Colonies, may be established by 
Government ?. > 

Vi. How far can the provisions of the present Land Improvement 
and Agricultural Loans Acts and Takkavi Loans in general; be e.xpaDded 
to ibeet the needs of the new Colonies ? 

vii. • What partitffilar areas of these waste lands would he suitable 
for arable cultivation, i. e., the growing of food, industrial or fodder 
drops; what areas might be reserved for grazing, with a view to the 
rearing of livestock, chiefly, cuttle, sheep and goats ; and what areas 
rnight be ear-marked for the growth of fruit trees or fuel trees and other 
purposes ? ■ 

' viii.' Whether there are facilities for irrigation and whether 
well-sinking will be easy and profitable ? What proportion of the areas 
of waste-land would admit of Dry Parming ? 

ix. Whether the lands are to be permanently assigned to the 
Colonists' and if so> oil what terms ? When should the first assessment of 
;land*'revenUe be levied and what should be the rate of assessment in the 
beginning, until the Colonies are welbetsfablished ? 
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X. Whether the lands can be permanently sold to the Colonists ; if 
so how to determine the value of the land and in how many instalmetotsi’ 
spread over how many years, should the sale price of the land be paid ? 

xi. Whether the waste lands are to be assigned to persona called the 
educated-unemployed, or to the villagers or to both in joint tenancy 
or in the, relationship of landlord and tenant ? What should be the exact 
relationship between the assignee, the tenant and the labourer ? 

xii. What measures have to be undertaken by Government, when 
there is need for the protection of the Colonies from malaria infestation, 
if any, or from the ravages of wild animals ? 

xiii. To what extent can the several departments of Government 
co-ordinate in their efforts the difficult task of Colonisation ? 

These are some of tire problems which confront us, and there ate 
more points yet for detailed consideration. They cannot be solved by one 
single individual or by one Department. Not less than a doxen articles 
will be required if we have to discuss each point in detail. Our immediate 
object is to attract the attention of the Government and the public 
towards the utilisation of waste-lands, as a measure of relief of 
unemployment. 

The lioyal Commission on Agriculture, of which His Excellency tlie 
Marquis of Linlithgow was the Chairman, has particularly stressed the 
point that while every Departmental Officer, who toured in the villages, 
did his duty conscientiously, there was very often an absence of co-ordina- 
tion of work amongst officers of different Departments, as a result of 
which little progress was made towards rural uplift. Unless Eural 
Re'construction work is organised all along the line and provision is made 
for the continuation of co-ordinated work, no tangible results can be 
obtained; 

Either for want of capital on the part of those capable of working 
the land, or for lack of the spirit of adventure on the part of those who 
have funds, the question of the utilisation of these waste lands has not 
been taken up until now. We do not want the Government to dole out 
charity. We only demand that facilities for work should be found for 
the unemployed population, both educated and uneducated. Let 
Government tackle tbe subject of Colonisation as a business proposition. 
It is easy for the Government to realise that the greater the area of land 
brought under cultivation, the greater will be their Land Revenue 
later on. 

Actual Colonisation of particular tracts of land may be done step by 
step, confining work in the beginning to one or two districts. Difficulties 
will occur in all now undertakings, but they must bo faced with courage, 
6 
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and it will be easy to carry on later, when experience has been {gained In 
the initial stages of work. The work of Colonisation may have to be 
put into operation according to a well-defined, say, five-year plan. 

Formation of a Colonisation Board.— The first step is for a competent 
Committee to discuss all the above-mentioned points and give a definite 
shape to tlie scheme. A Provincial Colonisation Board, purely advisory, 
consisting of ol'licials, non-ofiioiala and retired officers may be formed, 
in the first instance, to discuss the problem in all its bearings and 
formulate what may be termed " Tho Colonisation Policy of the National 
Government.” Local Committees may be appointed later on, when 
definite action is proposed to be taken. The experiences— successes and 
failures— in Colonisation as followed in other countries of the world, 
.like the U. S. S. K., Germany, Denmark, United States, Palestine and the 
British Colonies and in Provinces like the Punjab are so numerous and 
instructive that we, cantrot do adequate justice to them in this article, 
and they must be left to be considered and digested by the proposed 
Agricultural Colonisation Board. 

There must necessarily be obstacles to all schemes of development. 
Such obstacles have occurred in the past in all countries and have been 
overcome. We have to visualise that the political India of to-day is not 
the same as it was seven years ago, although nowhere near complete 
independence which is the sacred creed of the Congress. Whoever 
dreamt a year ago that the Police Constable who dealt lathi blows would 
be the trusted servant of tho Nationalist Ministry in the cause of 
prohibition ? The outlook of the country is now very different from 
what it was even as late as last year. The simple living of the Khaddar- 
clad Congressmen and the spirit of service with which the new Ministry 
have agreed to serve the country by receiving low salaries and travelling 
8rd class by railways, have appealed to tho masses of India, who have 
now more than ever before absolute faith in the good intentions of tho 
new Government and in their ability to translate suoli intentions 
into action.— ( Tho Eitmada). 



MECHANICAL REFRIGERATION 

By D. Me Ivor ( Lens wood ); 

Those people who have been sufficiently interested to give any 
thought to the subject are familiar with the phenomenon of the 
conversion of heat into work, as exemplified in the steam engine and in 
other heat engines. The operation of the refrigerating machine may 
best be described as the direct opposite of that process, namely, the 
conversion of work into heat in such a way as to result in the production 
of cold. One of the most remarkable things about refrigeration is the 
fact that in order to produce cold, heat must be expended. The 
explanation js really very simple. The first law of thermo-dynamics 
tells us that both heat and work or mechanical energy are mutually 
convertible, and the second and this is the important point that heat 
cannot be raised from a lower to a higher level of temperature (this is to 
say, cannot pass from a cold body to a hot body) without the expenditure 
of some external energy. Owing to a confusion of the meaning of the 
two terms “ heat ’’ and ‘‘ cold ’’ and of the origin of heat, cold is often in 
error spoken of as if it were some substance complete in itself. Cold is 
merely an absence of heat, and people should not speak of “allowing 
cold to escape” when they mean “allowing heat to enter." The 
production of a state of cold consists entirely in depriving a body of its 
heat. It is consequently necessary, in order to conform with the second 
law of thermo-dynamics, to expend external energy, and it will be found 
that the great bulk of modern refrigerating machines consist of a heat 
pump, driven by a steam engine, an oil engine, a gas engine, or an 
electric motor. As water is always trying to find its own level, so heat 
is always endeavouring to balance itself, apd when once a substance is 
cooled or refrigerated it will tend to absorb heat from some warmer 
substance, until its temperature is again that of its surroundings. 

The term refrigeration suggests that the reduction in temperature of 
a body should be maintained as well as originated, and to effect this it is 
necessary by means of some medium which is capable of absorbing heat 
to keep on pumping the heat out of the body to be kept cool as fast as it 
flows in. Pumping beat is perhaps an unusual expression, but it is the 
principle underlying refrigeration. The heat absorbed from, the cold 
body is raised by a compressor or pump to a higher level of tsmperature 
that is to say, to a temperature higher than the normal temperature of 
some substance that will, while in its natural condition, receive beat 
from it. 
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In practice this substance is always water, which is circulated around 
pipes or over coils containing the heated medium. By this means an 
exchange of temperature takes place, the heat tends to equalize itself, and 
the water becomes warmed while the medium bccomos cooled, 

Eefrigerating machines may be roughly divided into two classes : — 

(1) Machines which use air aid are practically obsolete; and 

(2) Those which use some chemical agent having a low boiling 
point and which produce their refrigerating effect by alternately 
condensing and vaporizing this agent with .the aid of a compressor or 
heat pump. 

Ammonia at atmospheric pressure becomes liquid at a temperature of 
30® ]?. Before it can be turned from a gas into a liquid it iias to be 
robbed of its latent heat, and it naturally follows that if its latent heat is 
restored to it will again boil and again become a gas. 

In boiling it will absorb heat from any substance that may be neat 
it, and on being compressed the gas will in its turn deliver up the heat so 
absorbed to the cooling water trickling over the condenser and again 
become a liquid. 

Assuming that the machine is using ammonia, the gas from the 
refrigerator and expansion coils is drawn into the compressor; on the 
return stroke of the compressor piston the gas is compressed and driven to 
the condenser. The ammonia gas in the suction pipe is at a pressure of 
about 27 lbs. per square inch, and at a temperature of 14® ff. It 
contains the heat which has been absorbed from the atmosphere in the 
cold chamber, and which was necessary to turn the ammonia to a gas. 
By being compressed this gas is (lecreased in bulk, and the Iieat contained 
in it is so to speak concentrated, so that tlio gas in tlio pipe leading to 
the condenser is at a temperature much above tlie toinperature of cold 
water. 

The condenser has cold water trickling over it: this water is at a 
temperature of approximately CO® F. and absorbs the heat from tlio 
gas in the polls and carries it away. The gas, robbed of its lieat, can no 
longer remain a gas, and becomes liquid in the same way that steam if 
cooled., will condense. Though a liquid it is obvious that the ammonia 
will, be ready to start boiling and again turn to a gas as soon as the 
pressure upon it is relieved. This is done by passing it througli a small 
opening in the expansion valve. When the ammonia has passed 
through this valve it starts boiling and drops many degrees in temperature. 
Before it can boil, however, it must absorb heat, and, as 1 lb. ammonia 
jswiuiees at atmospheric pressure 389-3 heat units before it can turn into 
a gas, these heat units have to be abstracted from the substance 
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surrounding the expansion coils, which as a result rapidly become 
covered with snow. It will be seen that the cycle of operation consists 
of three parts 

1. Oompression or reduction in volume and increase in temperature. 

■ 2. Gpndensing or giving up heat and liquefying. 

3. Evaporating (boiling) or absorbing heat and so gasifying. . 

It is apparent that if the liquid ammonia is constantly fed into the 
expansion coils through the valve and the gas drawn away by the 
compressor a great amount of heat will be absorbed by the boiling 
ammonia in the coils, and if these coils are placed in an insulated chamber 
that chamber will be reduced in temperature or refrigerated. The 
ammonia is used over and over again, and if it were possible to make 
the plant leak-proof no more ammonia would need to be added, as 
ammonia is said not to deteriorate when used in a refrigeration plant. 
However, as the glands and joints are not always' gas-tight a certain 
amount of loss is going on, even though it cannot be detected. This 
loss is reckoned to be between 10 lb. to 20 lb. per ton of refrigeration 
per year. 

From time immemorial the orchardist and the engineer have not 
been always able to agree on the correct temperature for the storage of 
fruit. The engineer has only two things to take care of, that is, 
temperature and humidity; whereas the grower has perhaps dozens of 
different things that affect the keeping qualities of the fruit. The success 
of any steps which are taken to preserve fruit depends much mote on' the 
knowledge of the fruit grower .aud packer, assisted by the scientist, than 
it does on the refrigerator engineer and architect. Until the growers 
have made up their minds to be guided in the kind and quality of the 
fruit they grow, the way they grow it, the time they pick it and put it 
into cold store, and the way in which they pack it, the refrigeration 
engineer, even if he designs a perfect installation, cannot hope to. achieve 
complete success, because he will be dealing with an, imperfect article, 
imperfectly grown, imperfectly harvested, and imperfectly packed. 

It niill be useful at this point to discuss briefly the chemical changes 
which fruit undergoes when ripening and how the regulation of 
temperature can affect it. The fruit which has been most studied is the 
apple, and investigations have shown that the disintegration of the 
carbo-hydrates in the process of ripening involves, by respiration, the 
production of COa. The more rapid the respiration the quicker the time 
'of ripening and the shorter the time of keeping and conversely the slower 
the rate of respiration the larger the time of keeping When the fruit is 
picked from the tree its life processes do not stop. On the contrary, at 
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ordinao' temperatares, tliey contiriUe an rapidly, or possibly even more 
rapidly, than before. Tho function of cold storage is primarily to retard 
these life processes. Its purpose is also to retard and prevent tho 
germination of spores of fungi which cause tho fruit to decay and to 
prevent tho development of skin l)lomi8hes. For this purpose a 
temperature of between 8L® and F. is considered standard for 
the apple. No temperature, however, which will not seriously injure the 
fruit by freezing can entirely check its ripening processes or the growth 
of all fungi which cause decay. It is obvious, therefore, that fruit allowed 
to become over-ripe prior to storage can never re-gain in cold storage the 
quality it has lost. Neither can cold storage prevent the final decay of 
fruit already infected with decay fungi. Since cultivation and handling 
methods largely determine the condition of the fruit when it is stored, 
the first responsibility for its successful storage lies with the grower. 
The individual growers should study their own fruit and their own 
conditions, and whenever possible they should make experiments to 
determine the stage of maturity at which the varieties they grow hold 
best in storage. The colour of the seeds gives souxe indication, yet in 
spite of many opinions to the contrary it is an unreliable index to the 
maturity of the fruit. Many factors may cause the colour of the seeds 
to vary without affecting materially the time at whicli tho fruit reaches 
full maturity. 

The blush or red colour of the apple taken by itself also is unreliable. 
Both of these factors should be taken into consideration, however, 
perhaps the most reliable single indication is the '* ground" colour of the 
fruit; that is, the colour which underlies the red colour or blush. 

The “ ground” colour, which is green when the fruit is immature, 
begins to whiten or yellow slightly as it approaches full maturity. As 
a rule in a mature apple the green colour should bo largely replaced by a 
white or light yellow colour, A dark yellow, on the other liand, usually 
indicates over-maturity. Allowances, of course, should be made for tho 
natural colour of the variety, the amount of exposure to sunlight, etc. 
Experience will enable a grower to give the proper weight to each one of 
these factors and properly to co-ordinato them. 

The factors governing the keeping of apples in cold storage in the 
order in which they occur may be summarized from the -various 
authorities as follows : — 

(a) Variety.— This should be the result of careful selection, having 
regard to locality, soil and conditions. Some varieties are more liable 
to ecalfi than othera 
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(b) Orchard practice. — As the uncoloured and therefore immature 
portion of an apple is peculiarly liable to scald, and as a high colour is 
important for market reasons, it is very necessary to prune the trees to 
admit light and air into the interior to evenly ripen and colour 
the fruit. 

(c) Harvesting.— Scald is the commonest form of damage and cause of 
break-down. The skin of the fruit browns and blackens as if it had been 
scalded. The flesh under the skin is not affected in the first instance. 
“ Brown heart ” is the term used to describe the brown and dead tissue 
in the flesh of the apple under the skin. Scald is external or a “ skin 
disease.” Brown heart “ is an internal or a flesh disease”. " Bitter pit” 
is similar in type to “ Brown heart,” but occurs on the growing apple 
generally under the skin. 

Scald is due to 

(a) Immaturity.— One side of an apple may be mature, the other green 
or immature; the immature side will scald. Apples harvested early are, 
for this reason, peculiarly susceptible with late harvesting, and more 
mature fruit scald is comparatively slight. 

(b) Time'of storage. — Apples pot into cold storage immediately after 
harvesting are much less liable to scald and decay than those kept for 
a fortnight or so in ordinary temperatures. Even a few days in the 
orchard or packing house may greatly shorten their cold storage life from 
decay especially if the weather is warm. Few factors are of greater 
importance, and apples stored immediately after picking have held in 
cold storage in good condition one month longer than the same apples 
which were kept at ordinary temperatures before being stored. 

It has been stated that a temperature of between 31® and 32® F. 
is generally recognized as the best for commercial storage; but 
as the characteristics of different varieties of apples vary, it is obvious 
that when one species may preponderate it might be of advantage to 
adjust the storage temperature to suit. 

Thus the Food Investigation Board has found experimentally that 
for Bramley's Seedling a temperature rather over 34® will probably 
have to be recommended, and a temperature 36° or 37® for King 
Pippin apples, though in the case of Newton Wonders progressively 
better results were obtained to lower the temperature down to 30° 
below which of course there is a danger of frost. Apples which have 
been cold stored are found to be subject to troubles peculiarly their own, 
such, for instance, as bitter pit, black rot, scald and brown heart. Bitter 
pit is believed to be due to some action, climatic or otherwise, which 
ipterferes With the normal breathing and growth of the fruit, and so 
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causes a temporary and harmful excess of COii iu the iulerior flesh uellsi 
producing what is really local brown heart. In New Zealand it has 
been found that when i.ho normal growth of the fruit has been retarded 
by drought and very hot weather and a vigorous growth produced by 
rain follows, the apples have boon bodily affected with bitter pit. The 
b’ood Investigation Board has arrived at the conclusion that while 83‘8° 
is the correct storage touiperaturo, below a storage temporatura of 
about 87® losses are almost entirely conlined to physical surroundings, 
and above that temperature losses are almost wholly duo to infection 
by monlds. 

In the Journal of Agricultural liesearch it is stated that ripe apples 
are less subject to bitter pit and black rot than apples which are iuiiuature, 
and that apples from well irrigated soils are more subject to rot thag 
apples grown on drier soils. The Food Investigation Board states that 
apples grown on clay soils keep better than those grown on chalk, and 
those on chalk better than those on fen laud. Growers should realize 
that cold storage will help them to hold their fruit in sound condition, 
until the market can absorb it, but they must realise that it can only do 
this if they are prepared to take some trouble bo see that the fruit is in 
good condition when it is put into the cold store. That is the grower’s 
part of the job, and if he does it he can safely leave the rest to the 
refrigeration engineer. {Journal of Agriculture of South Australia), 

AGRICULTURAL COLONISATION IN THE PUNJAB 

liao Bahadur M. li. IIawaswami Sivan 

The Punjab Government appointed some years ago a Special Coloni- 
sation Officer, a senior l.C,S. officer for 3 or (5 years and later a senior 
officer of the Provincial Service. Oornol informalion was obtained about 
the actual areas of land suitable fur cultivation and available for 
assignment, in samll or big blocks and in old villages and new colonies, 
Eules were framed for the assignment of land, by sale or on lease, for 
different purposes, e,g., for cultivation, for house building or for 
construction of markets, and to different classes of people, capitalists, 
yeomen, camel-chaudris, mule- breeders, village headmen, military 
pensioners, peasants and literates, and applications were called for. A few 
capitalists purchased lands in auction but the bulk of the land was 
assigned on temporary lease, usually for 20 years with the proviso, that 
when the lands were properly cultivated and the new colonies were kept 
sanitary to the satisfaction of the Deputy Commissioner, he may, 
any time after 6 years, grant permanent occupancy rights to the lessees, 



IdBiduMCBAL ooLOiiti N ation in the punjaE 8ii 

PeaMnt Holdings.—! was able to see some of the lands oultiTated 
by small peasant cultivators, who had usually been assigned 
comparatively small areas, less than a half a square or acres, and 
they were a happy and contented lot altogether. 

Large Estates. — About a dozen large estates had been assigned to retired 
officers. I was not able to see the estate at Khanewal of Mr. Bobertsi 
late Principal of the Lyallpur Agricultural College, to whom 7,500 acres of 
land were said to have been leased out for supplying improved strain of 
cotton seed to the Department, but I was able to visit the estates of 
Mr. Bansford, late Superintendent of the Hissar Cattle Parm and of 
Col. Bruce, to each of whom more than 3,000 acres of land had been 
assigned, in return for their obligation to supply a specified number of 
well-bred mules every year to the Military Department. 

I was, however, more interested in the experiment of Colonisation 
by University Graduates, about which I had heard from my friend Chan 
Bahadur Patehuddin, Deputy Director, Jullundur and through whose 
kindness I had read some literature on the subject. The genesis of the 
Colonisation by the educated unemployed is worth notice. As far as I can 
gather from some published records to which I had access, the idea of 
Settling Agricultural graduates on land emanated from Mr. Johnatonej 
Professor of Agriculture and Mr, P. W. Stewart, the then Principal of the 
Agricultural College, Lyallpur, as early as 1924. Owing to the 
sympathetic and prompt action of Mr. Milne, the then Director of 
Agriculture, and, acting on the memorial of the Lyallpur Agricultural 
College Old Bo^’s' Association and on the recommendations of a Special 
Committee which included the late Sir Qanga Earn, the Punjab 
Government awarded a grant of 3,500 acres of land at Shergarh to the 
Principal of the Agricultural College for being assigued, at his discretion, 
to select passed students of the College, at the rate of 75 acres each, on a 
lease for 5 years. 

Subsequently the matter came up for further review why the 
scheme should be restricted to Agricultural Graduates and whether 
unemployed Arts and Science Graduates could not also be benefited by 
the scheme. Considerable amount of correspondence delayed the launch- 
ing of the Colonisation Scheme at Shergarh. It was not until 1931, that 
a definite policy came to be adopted, and this was due to the late 
Sir Pazli Hussain, then member of the Punjab Executive Council. In 
his visits to European Countries, Sir Pazli Hussain seems to have been 
much impressed with the high standard of life displayed in small farms 
in Switzerland and Prance and, realising that such standard could be 
0 
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developed in Indian Villages only if educated men went to live in villages, 
he set about giving practical shape to the long-thought of scheme for 
such Colonisation. 

The Punjab Government decided to give a trial to the experiment of 
diverting all classes of educated unemployed to land, and the Principals 
of the Colleges at Lahore and Lyallpur were asked to select the firs 
Colonists in -the year 1932, The selection was as follows; — 


Government College. Lahore ... 7 

Foreman Christian College, Lahore ... 7 

Dyal Singh College, Lahore ... 7 

Sanatan Dharm College, Lahore ... 7 

I), A. V. College, Lahore ... 7 

Islamiah College, Lahore ... 9 

Agricultural College, Lyallpur ... 4 


Total ... 48 

The list includes one LL.B„ one M.B.B.S., and one Graduate of the 
Punjab Veterinary College, 

As the Colonisation of land by the University Graduates of the 
Punjab will be an eye-opener to graduates in other Provinces, I am 
taking the liberty of writing my impressions of the Graduate-Grantee- 
Chiks in some detail. 

Graduate- Grantee..Chaki in the Panjak : — As stated in paragraph 11, the 
Principals of Colleges selected 4B candidates out of a large number of 
applicants in 1932 and they were distributed in two Colonies called, 
(i) Graduate-Grantee-0 hak No, 649-B, Gogra Branch and (iil Graduate* 
Grantee-Chak No. 689— G.B., Tob. Tobe Tek Singh. Two Agricultural 
Graduates were told oil to each Ohak. Each grantee was allotted 2 
squares or 50 kilas of land (1 kila=lj acre). Blocks of 2 squares separated 
by a kucha road, 16| feet wide, were laid out on the outskirts of the 
colony as the fields of cultivation, all irrigable from the lower end of one 
of the Ohen&b Canals. Within the fields, blocks of half an acre were 
assigned to each colonist, separated by wider roads, for building houses. 
In the centre of these house-building sites, a considerable area bad been 
ear-marked as the village-common, where play -grounds for the children 
bad been provided and a decent Panchayat house had been built with a 
earefuUy laid-oUt park all round. An additional area of 3 squares of land 
bad been allotted for municipal amenities and for meeting the expenses of 
jaaintaining the village-common* 
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It is a condition of the grant that the land should be cultivated by 
the tenants themselves, aided by paid labour, if necessary, but not by 
6ub*tenants. It was made plain to them from the beginning that they, 
were not offered a completely equipped village, but on the other hand, 
there were no habitations, no drinking water beyond the distant canal, 
and no amenities or marketing facilities, that the Colonists must be 
prepared to suffer the usual hardships of all pioneers and that they must 
bring the requisite capital to purchase cattle and other needs of cultiva- 
tion. The colonists must pay the regular assessment and water rates, 
from which they were excused in the first year of their occupation like 
every other new colonist. Apart from the grant of three squares to 
provide for municipal amenities, the opening of a Post Office, and the 
general help and guidance given by officers of different Departments 
from time to time, the graduate colonists depend entirely on .their own 
resources. At the time of my visit, each Ohak had an elementary school 
for boys and girls and a Village Dispensary, whose expenses have hitherto 
been met from the Common Good Fund, but I was informed that they 
would be taken over later on by the District Board. 

The graduates came to these desolate places with a spirit of adventure 
and a certain amount of uncertainty, both about their own fitness to do 
manual work and about their making sufficient income to lead a 
comfortable life, at least of the standard to which they had been 
accustomed during their College days. Five years’ experience has 
brought them a cheer and a confidence in themselves and they are 
looking forward to more successful years in future. 

(i) The experiences of Eisaval Singh of Ohak No, 694-B are detailed 
hereunder as a representative case. He is a native of Lyallpur District, 
passed B. Sc. Ag., from the Lyallpur Agricultural College, was in 
temporary service in the Department for 3 years, when he was retrench- 
ed, joined Ohak in 1932, when he was 29 years of age and brought 
Ks. 2,000 as an advance from home. As a result of 6 years’ working, he 
has repaid the advance of , Es. 2,000, has built a pucka bouse worth 
Es. 4,000 and his live-stock and dead-stock worth Es. 2,000 besides having 
maintained his family consisting of himself, his wife, his father and 
mot bar, his younger brother and 2 or 3 children. 

The house is a terraced-brick building, containing six rooms in the 
living portion. Provision is made in his compound for one storeroom, 
one cattle-shed for 16 animals, 2 rooms for permanent coolies, one 
tube-well for drinking water and gardening, and also a shed for storage 
of straw and roughage. A neat and useful vegetable and flower garden 
is maintained. There is also a compost pit in a corner, apart from a 
movable four-screen lavatory. 
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His live-stock consistti o£ six strong working bnllocks, 3 Delhi 
slie-buffaloes, 2 Montgoinary cows and six young stock-all in excellent 
condition. 

The dead-stock includes a three-roller sugar mill, a country-cart, 

2 furrow-turning plouglis, one cotton sowing drill and fl ploughs, besides 
spades, bill-hooks, crowbars, sickles, baskets and gunnies, 

As regards labour, the lands are worked by himself, his father, and 
younger brother and by 2 permanent servants who are paid Bs, 100 per 
annum, besides food estimated to cost Es. 80 per annum, Occasional 
oooly labour is employed for picking cotton and harvesting grain, and 
they are paid either in cash or in kind. When paid in kind, the rata 
varies from 1 in 16 to 1 in 20, The amount incurred on casual oooly 
labour during the previous year was Bs. 275. 

Cropping Sobome, — Out of his holding of 50 kilas, only 40 kilas, 
were cultivated during the previous year. 14 kilas were under wheat, 
12 kilas under cotton, 3 kilas under Toria, IJ kilas under sugar oaue 
8 kilas under Bengal gram and 6^ kilas under fodder. The Bengal gram 
was a failure in the last season, but wheat, cotton, jaggery and Toria 
realised a total income of Bs. 2,690, The fodder was fed to cattle and no 
valuation was made for it. 

' Land assessment and water rate amounted to Bs. 460 per annum. 
His net income during the last five years varied from Bs. 100 to 150 per 
mensem, depending largely on the prevailing prices of wheat and cotton 
in the market. 

He is hopeful of bringing the entire area under cultivation and 
adopting more intensive farming in future years, and will not care to 
accept a Government job hereafter. 

(ii) The case of Sher Mohammed Hamid, M. A. (Kcons.), from the 
Government College, Lahore, whose original home was in Ambala 
District, is that he invested only Bs. 800 in the beginning, and that he 
now owns a house worth Bs. 6,000 bigger and better furnislied than that 
of Biaaval Singh’s. Besides owning live.stock and dead-stock on the 
same scale as Bisaval Singh, he has a good stock of Leghorn poultry, 
maintains 4 permanent servants and has been following Bisaval Singh 
inallmatters of cultivation and has been getting an average income of 
not less than Bs. 100 for the last 5 years. Mr. liisaval Singh is considered 
the recognised Agricultural expert by all the other settlers, 

Uii) The figures furnished by Hari -Singh, B. So. Ag„ belonging to 
Cbak No 689-G, B* are, even more elaborate. His total income for the 
aet season was Re, 2,754 and the expenditure Bs. 1,800 showing an annual 
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tjet income of Bs. 950, The statement given by Mr. Hari Singh seems 
to be an nn^er-estimate, for the reason , that the original advance 
had been paid back, bigger houses have been bnilb, same number of live* 
stock and dead-stock are maintained and there are no outstanding debts, 
(iv) The general impression left on me by a visit to these Graduate- 
Grantee'Ohaks was that, with a certain amount of guidance on the part of 
Officers of different Departments and serious willingness to work on the 
part of the colonists, Arts and Science graduates will turn out to be good 
practical farmers, exactly in the same manner as the Jewish University 
students expelled from Germany settled down in Palestine.— '(ZJeprixted 
frmi a leaflet), 


INDIAN SUCAR INDUSTRY 

Anawl Review.— Imports of sugar have considerably fallen according 
to the Beview of the Sugar Industry in India for the crop year ending 
October 31, 1938 just issued. 

A drastic curtailment of the acreage— of which, however, 75 per cent 
was under impr oved varieties— and lower production, were among other 
features of the year. 

It may be noted that Java more than doubled its cane acreage and 
output and number of factories working in 1937, The acreage in 1937 
was 211,788 compared with only 8.5,076, output 11,915,314 tons compared 
with 4,640,856 tons, and number of factories working 81 compared with 
only 35 in 1936. The total production of sugar was 1,414,500 metric 
tons. The first cost quotation for superior Java white sugar, for ports 
in the west coast of India was about Bs. 8/- per maund in January and 
February 1937, but by December 1937 it had risen to Bs, 3-1 2 per 
maund. The average price of best Indian cane sugar in November 1937 
was Bs. 6-13 per maund. 

Indian peak year. —The peak of Indian acreage under cane, output of 
sugar and ‘ gur ’ was reached in November-October 1936-37. Over- 
production of sugar resulted in low sugar prices. Minimum cane prices 
being fixed every fort-night according to average price of sugar, the 
cultivators received very low prices. Therefore the acreage under cane 
was drastically curtailed and fell by over 14 per cent in 1987-38; besides 
the crop was poor owing to diseases, floods and insect pests. The scarcity 
of cane compelled factories to close early. The production of cane sugar 
in 1937-36 was over 18 per cent less than in 1936-87, and prices of sugar 
which were generally low in the beginning of the season improved 
towards its end. The recovery of sugar from cane was low on account 
of the poor quality of the cane. 
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The world productioa of sugar in 19^7-38, however, was greater by 
0,6 per cent than in 1936-37 wliile the world consumption was about 
2.6 per cent less, resulting in a oonsiderablo rise in the ratio of world 
stocks to world consumption on August 31, 1938. 

The area under cane in India in the crop year 1937-38 was 3,943,000 
acres, 14 per cent less than in 1986-37 but 10 per cent above the average 
for the previous five years. About 75 per cent was under improved 
varieties of cane and 25 per cent under indigenous. 

The total output of cane in India was 55,637,000 tous, a decrease of 
over 17 per cent; this production expressed in terms of ‘gur’ amounts to 
6,452,000 tons a decline of 19 per cent, . ■ 

Sugar and Gar.—The number of cane factories fell from 137 to 186 
and that of refineries rose from 9 to 10. The total production of sugar 
was 1,072,200 tons compared with 1,237,000 tons in 1936-37. Cane sugar 
factories produced 930,700 tons compared with 1,111,400 tons, refineries 
16,600 tons compared with 19,5u0 tons, and Khandaaris 126,000 tons 
compared with 100,000 tons in 1936-37. The total output of molasses 
was 483,000 tons compared with 521,000 tons in 1936-37. Of this cane 
sugar factories contributed 349,600 tons refineries 8,000 tons and 
Khandsaris 125,000 tons. The total net production of gur was 3,364,000 
tons compared with 4,268,000 tons in 1936-37. 

The recovery of sugar from oaue was 9.38 per cent compared with 
9.50 per cent in 1936-37 due to low recovery in the United Provinces, in 
parts of which the cane was of poor quality owing to severe damage by 
floods, diseases and pests. The recovery for the United Provinces was 
9.18 per cent compared with 9.65 per cent in 1936-37. Recoveries 
increased in all other provinces being 9.58 per cent in Bihar and 9.77 per 
cent for provinces other than the United Provinces and Bihar compared 
with 9.20 per cent and 9.60 per cent respectively in 1936-87, 

The total revenue from excise in 1937-38 was Rs. 3,30,96,902/- on 
white sugar and Rs, 50,427/- on Kliandsari sugar compared with 
Es. 2,52.01,966/- and Rs. 47,411/- in 1936-37. 

Sugar Machinery worth Rs. 69,86,183/- was imported into India in 
1987-38 against Es. 95,16,462/- in 1936-37. 

Imporb and exports.— Exports of Indiam sugar by sea amounted to 
14,296 tons in the official year 1937-38 compared with only . 521 tons in 
1936-37, Exports by land were 33,100 tons compared with 30,100 tons 
in 1936-37 and re-exports 1,686 tons compared with 9,096 tons in 1936-37. 
Exports of molasses and cane jaggery by sea amounted to 79,107 tons 
compared with 24,195 tons in 1936-87. 
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The amount of foreign sugar imported into India in the official year 
1937;38 was 13,715 tons compared with 23,100 tons in 1936-37, Java sugar 
falling to 10,293 tons from 15,020 tons. Imports of confectionery, 
exclusive of Jams and Jellies amounted to 1,387 tons compared wi th 1,857 
tons, and of saccharine 25,721 lbs. compared with 23,241 lbs. in 1936-37. 

Consumption. — The per capita consumption of sugar varies widely 
from province to province, being over 16 lbs. per year, in Bombay and 
Punjab and less than 3 lbs. in Madras. The per capita consumption in 
India was 7.3 lbs. per year in 1936-37. The estimated consumption in 
the crop year 1937-38 was 1,150,000 tons compared with 1,167,000 tons 
in 1936-37 and 1,074,000 tons in 1935-36. 

The United Provinces and Bihar which together produce about 85 
per cent of Indian Sugar, consume only about 16 per cent of it. They 
are the chief exporting provinces while Punjab, Bombay, Bengal and 
Madras import sugar. In the crop year 1936-37 the United Provinces 
exported 576,361 tons and Bihar 260,347 tons. Punjab, North West 
Frontier Province and Delhi together imported 249,613 tons, Bengal 
173,075 tons, Bombay 200,608 tons and Madras 97,411 tons. 

Gut is also exported from the United Provinces and Bihar mainly to 
Punjab and Bengal. In 1936-37 United Provinces exported 409,067 tons 
and Bihar 128,508 tons of gur; Punjab imported 147,433 tons and Bengal 
132,067 tons. 

Price improve. — The crop year 1937-38 opened with low prices for 
both sugar and gur. The average price of best Indian cane sugar and of 
Cawnpore special (a typical gur sugar) improved from Es. 6-13 and Bs. 7-2 
per maund in ' November 1937 to Ks. 9-4 and Bs. 9-9 per maund in 
October 1938, respectively. 

The price of gur varies widely from market to market. In November 
1937, gur prices varied from Bs. 2-4 per maund in B hagai pur to Bs. 6-6 
per maund in Dacca when the year closed they had risen to Bs. 4-11 per 
maund and Es. 8-12 per maund respectively. 

The world production of sugar in September- August 1937-38 was 
30,991,000 tons, consumption 29,757,000 tons and stocks on August 
81, 1938, 10,111,000 tons. The closing stocks thus were 34 per cent of the 
consumption against only 29 per cent on the corresponding date of the 
previous year. 



SWtET TODDV 

B 3 BearcheB carried oub at fche Haffkiae Instibube slioW sweet 
(unfermented) toddy to be a drink of unexpectedly remarkable nutritive 
value. It seems thab this juice has never been adoquaboly studied before. 
For this reason exact knowledge on the subject has bean lacking and 
quite fallacious views have gained currency. It is proposed to indicate 
here, very briefly, some preliminary results of the present investigation. 

Valnable Sugars. — The juice, fresh and unfermented, contains as 
much as 5 per cent of levulose and about the same amount ot invert 
sugar. Levulose is a sugar of peculiar value. It is readily assimilated 
by the body. A normal person can take as much as half a pound of this 
sugar without raising even very slightly the level of this blood sugar. 
For this reason even the mild diabetics can use this sugar. There are 
very many other uses for it in medicine. Its supplies are rare and sell at 
somewhere from Ks. 16/> to He. 8U/- alb., depending on the degree of the 
purity of the samples. This most valuable sugar and the almost equally 
valuable invert sugar entirely disappear out of toddy on fermentation. 
It is possible to separate oat this sugar out of the juice and use it as such. 
Methods are being worked out to make this commercially possible. 
Obviously it would be more profitable to prepare levulose out of sweet 
toddy, rather than convert it into cheap jaggery. 

Vitamin C.— It is not generally known that sweet (unfermented) 
toddy has an exceedingly rich content of the anti-scorbutic vitamin. 
Workers at the Haffkine Institute find that the vitamin 0. Content of 
some samples of sweet toddy almost equals the content of lemon juice, 
a fruit particularly rich in this vitamin. The importauce that a large 
percentage of the people of India, including the welbto-do classes, suffer 
from the effects of deficiency of this vitamin. Types of ill-health 
resulting from a deficiency of this vitamin are protein. Bad teeth and 
affections of the spinal cord are attributed to lack of this vitamin. Only 
very gross deficiencies of this vitamin lead to scurvy. It is to be noted 
that this vitamin is of special value to women during pregnancy and 
lactation. 

This vitamin is very readily destroyed by the usual methods of 
handling and cooking food stuffs containing this vitamin. Though most 
leafy vegetables contain this vitamin, major part of it is destroyed in 24 
hours after the leaves have been plucked and kept exposed to atmbspherie 
temperature. Cooking destroys the rest. Even ripe fruit begin to lose 
tbeir vitamin rapidly. The result of all this is that people get very little 
of this Very important vitamin. Therefore the discovery of a new, rich 
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aild cheap source of this vitamin is a matter of considerable importance. 
But it is to be remembered that toddy also loses this vitamin rapidty 
when kept at room temperature in fermented or unfermented stafe. 
Special attention therefore has been paid to the preservation of tfaia 
vitamin and will be referred to again lower down. 

Vitamin B. — Most readers will remember having heard of this vitamin 
being talked about in connection with toddy. According to some 
doctors fermented toddy is a rich source of vitamin B. The truth of the 
matter is that both fermented and sweet 'toddy' contain only traces of 
vitamin B (anti-neuritic factor) and are not a rich source of this vitamin. 
The work carried out at the Haffkine Institute definitely shows that 
there is no ground for attributing any particular value to ‘toddy’ on 
account of its vitmin B content. And it may be stated here that vitamin 
B (anti-neuritic factor) is very widespread in nature and has been detected 
in almost all the natural food-stufifs. Among other food*stuffs, pulses, 
which are a common article of diet, are a particularly rich source of this 
vitamin. 

Protein.— In addition to the sugars and vitamin sweet ‘toddy’ juice 
contains 0.5 per cent of good protein. 

' Changes «a Fermentation.— To recapitulate fresh sweet ‘toddy’ contains 
10 per cent of levulose and invert sugar, a small amount of valuable 
protein and very large quantities of vitamin C, making it a particularly 
valuable food and drink possessing exceptional health giving properties. 
When the juice is fermented and handled in the usual way the valuable 
sugars of the juice and its vitamins are destroyed and converted into 
vinegar and alcohol. It is not known to most people that absolutely 
uncontrolled process of fermentation to which the ‘toddy’ juice collected 
in a dirty manner is subjected in tbe country produces not only alcohol 
but also vinegar. Iteault is that the fermented ‘toddy’ as it is sold hi the 
bUzar is not an appetizing drink. Worse still its total vitamin G content 
is destroyed. Thus .the juice ceases to have any food value at all. 

Preiervation of Swwt Toddy.— These studies make it clear that fhU 
pneperties of this exceptionally valuable juice have' remttined uttkiiown 

the only process to which the juice has usually been subjeeted ie 
Uitobntrdned fermentation. This process destroys its nutrition valc^ in 
toto. Government have been keenly interested in ma>king available to the 
public this health' giving drink with its nutritive value absolutely 
unimpaired’. This problem was entrusted to tbe £Eai*£fkine Institute and 
I am glad fo be able to say that methods have been wotked out to 
achieve tBfs, 

7 
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It ia well known that.when the juice is collected in the ordinary way 
fermentation begins and proceeds rapidly. Therefore the studies had to 
cover both the problems of the collection of the juice and its subsequent 
preservation. The method or methods of preservation had to prevent 
the destruction of the very valuable sugars of the juice and their 
conversion into vinegar and alcohol, and also to preserve its vitamin C 
content unimpaired. Further the agent or agents used for such piesei’’ 
vation had to be perfectly harmless to the body. W ork at the Institute 
has evolved a method which meets all those requirements. Sweet ‘toddy’ 
preserved by this method retains its sugar and vitamin content absolutely 
intact for months and not even traces of alcohol form. What is mote 
juice preserved in this way cannot be subsequently fermented. The 
juice, thus retains its valuable nutritive properties intact, and what is 
equally important, its natural fresh taste. A report on the method of 
preservation is being submitted to Government and it is hoped they will 
take up the collection and distribution of the sweet * toddy ’ and thus 
make available to the public a drink of remarkable nutritive 
value . — (The Sunday Amrita Bazar Patrika). 

THE GREAT RURAL AUDIT IN INDIA 

The Agricultural Department of the Government of India has set 
itself to complete this task by mid*night January 31. Every day this 
month a gigantic stock-taking is in progress. In India’s 700,000 
villages agricultural officers are busy visiting one fifth of the 
human race in its h'omes, walking thmrsands of miles through the 
country-side, patiently addressing questions to a peasantry even 
more patient in thinking and giving tongue, jotting down replies;'and so 
in the end, filling the hundred and odd columns required for compiling 
the 1940 census of Live-stock in India. 

• This Live-stock census runs a pretty close second to human census 
being concerned with counting a four-footed population which is 60 
percent of the human total and includes one-quarter of the worlds’ entire 
stock of cattle and at least two-thirds of its buffaloes. 

Horses, camels, mules, donkeys, goats, pigs and poultry are not 
excluded from this audit. They are all sorted out into gender, age and 
particular function in the country’s agricultural economy. The 1930. 
census figures are as follows ; 

Cattle 'and buffaloes ... ... 187 million. 

Sheep .and goats ...i ... 87 million. 

Horses, '‘mules and donkeys ... 4 million.- 

Camels ... ... ... 1^ milliom 
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Arranged on even more scientific and tidy a plan than it’s 
predecessors, the present census almost trebles the number of it’s 
compartment for Live-stock sorting and now takes account of poultry 
and pigs. To take poultry alone, the census should produce some 
impressive figutes for a feathered population hitherto uncounted. In 
comparison with world’s figures, India’s total of domestic fowls and ducks 
is not so striking, yet a conservative official guess is at 173 millions. 
Proper census figures would of course be necessary in an effort to rescue 
the poultry industry from its step child position in the country side and 
make it a thriving cottage industry. 

It is often stated that India’s cattle are dwindling in numbers. That 
the opposite is the case is proved by census returns for the past twenty 
years, which record a small but steady increase. Indeed the number of 
cattle and buffaloes in India is still abnormally high for her population. 
There is roughly two-thirds of a bovine for every man, women and child. 

Almost the only means of traction in the plains and fields of India 
is the bullock. But in the rice tracts and damp parts of the country the 
male buffalo shines as the farmer's friend. 

“ Queen of the dairy is not yet holy mother cow whose milk-giving 
powers 9ire quoted oft by the pious. Here she has a competitor in the 
buffalo, whose bigger milk yield and higher percentage of butter fat has 
to be taken into account. But the poor man if he kept a bnffald would soon 
be eaten out of house and , home. So poor people generaly keep goats 
rightly called the poor man’s friend. However the day is not far distant 
when eager contingents of the *' Viceroy’s Bulls ” despatched to the four 
corners of India, will have restored their pristine virtue to the farmer’s 
cows and made cow-keeping a profitable thing for him. 

Among sheep the 1935 census recorded a decline of one and half 
million . — (The Illustrated Weekly of India). 

H. E. THE VICEROTS VISIT TO THE MODEL FARM AT BARODA 

An electric pick me up for plants, ultra-sized fruits and vegetables 
and various articles manufactured under Eural Co-operation were shown 
to Their Excellencies at the Model Farm. They were shown how 
electric energy was being infused into growing plants to ensure 
unhindered growth. It was explained that experiments had shown that 
electrical energy proved useful to plants only upto a certain stage, beyond 
which it had no good effect. 

'Their Excellencies were shown a large size grape fruit, Italian and 
Euraka lemons, Malta oranges, tomatoes (some weighing about two 
pounds) and Basrai banana, commonly known as Haricbbal BLaila, The 
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ffuifc expert claime;! that the day was not distant when this variety of 
bananas, train loads of which now went to Northern Indiq» from 
Khandosh and Bassein Districts of the Bombay Presidency, would be sent 
at competitive rates from Baroda State. The lemons were now being 
grown on a large scale in the State. Experiments had proved that this 
fruit, which now yielded only Ks. 44 per ton to the grower, could fetch 
hiip Es, 600 per ton, if the juice wore sold separately and tbe by- 
pmdncts were converted into pickles and other articles for human 
consumption . — (TM Times of India) . . 

MEDICINAL PLANTS IN HYDERABAD 

In order to meet the demand that exists in the State fol: many of 
the herbs and drugs used in the preparation of Unani and Ayurvedic 
medicines, which are not at present available locally in a fresh and pure 
condition, the Agricultural Department of the Nizam's Government has 
undertaken certain experiments to ascertain which of tbe important 
medicinal plants can be grown successfully and in what types of soil. 
These experiments have been started with locally procurable seeds at 
the Himayatsagar, Sangateddi and Budrur Agricultural Parms. Seeds 
of other medicinal plants, not locally obtainable, are also being secured 
in order to widen the scope of these experiments.— (TAfi Times of India). 

THE PRICELESS SOIL 

In “ This is Our World,’’ a book just published by the University of 
Oklahoma Press, Professor Paul B. Sears shows how the world of naturb 
is continually making an effort toward balance, adjustment, and report, 
^pd it is up to man not to destroy his living environment or change is 
too greatly. 

Soil, he says, is stuff that has been lived in and lived upon. “ Soil 
covers Ibfii Ijiipd every where," he coptipues. “ Thejiefore, 

it is common, vulgar stuff. On it falls everything dead, useless, rejected. 
It must be unclean. 

“ But it feeds us, and all life. In its seeming corruption is the tie 
that binds the epdless, generations into one. It surges with vitality. 
Agqiinst our contempt it can strike back with an invisible power more 
dreadful than th,at of ocean. Yet no , domestic animal responds more 
completely to patient, intelligent, and loving care. 

. Unlike fbe climSfte vyhlchgpes its own way inexorably, take it or 
l.f^ye jt, yre cap cpme to terms with the soil. For soil is above 
evMythipg a matter of collaboration. The impersonal fofces qf the 
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physical worl4 here co-labor with the orgaaisms which people this world. 
Of this joipfc work soil is the expuessioa. Of the epergy which earth 
receives and life utilizes, it is the great reservoir.” 

Those who copsepve and guard the soil have a tremendous respitoai- 
bility. It is not too pinch to conclude that, in the final analysis, the 
degree of intelligence with which soil husbandry; is conducted, on farms 
next year and in the years to come, is the deciding factor in the future of 
our nation, our civilization, and of ’the human rape itself , — {The Furrow.) 

NICOTINE AND TOBACCO 

Nicotine, yrhich is a valuable insecticide, is produced in f^he 
Upiled States principally from the waste of factories where tobacco is 
prepared for smoking. 

Since nicotine is thus a by-product, American plant-breeders have 
directed their attention towards producing leaves of superior smoking 
quality. 

Recently news came from Q-ermany to the effect that tobacco plants 
containing an average of eight to ten per cent nicotine are being bred f6r 
the purpose of supplying the alkaloid and that occasional plants contain 
as mnch as 1.3 PPF cent of i,t. . . 

These percentages are several times higher than those in ordinary 
tobaccos and compare with two to three per cent nicotine in American 
cigarette tobacco. Obviously one might not find this tobacco pleasant 
to smoke.*— (r&e Furrow,) 


GOVERNMENT AID 

An Irish soldier in France daring the Great War received a letter 
from his wife saying there wasn’t an able-bodied man left, and she was 
going to dig the garden herself. Pap wrote at the b^gipuiog of his next 
letter : ” Pridget, for heaven’s sake, don’t dig the garden ; that’s 
the gups are.” 

let^or was duly censored, and in a short time a lorry load of men 
in Khaki, arrived at Den’s home and proceeded to dig the garden from and 
to epd. 

Bridget wrote in desperation, saying that she didn't know what to do, 
for the soldiers had dug up the garden. 

Pan’s reply was short and to the point Put in the spuds,’*— 
(I’lte f'f^raw.) 



College and Hostel News 

The Aamml Social Gathering of the present and past students was the 
notable event of the period' under report. Owing to the difticulty of 
accommodation the holding of the fiiaction was ‘althost impossible this 
year. But, thanks to the authorities of the Nagpur University whoso 
kindly lent the University Hall for the purpose, and the encouragement 
given by Mr. J, b''. Dasttjr, the then Principal of the College, the 
Social Gathering proved to be a great success. 

The programme, began with the College Sports on the morning of 
21st December in which a number of students took very keen interest. 

In the evening of the same day after a group photograh was taken, 
the Bnal match of the College Tennis Tournament was played between 
B. B. Banner]’! (II year) and B. P. Jyotishi (III year) in which the former 
won after a good and interesting fight. The peculiar feature of this year 
was an exhibition doubles match betweeii the staff and the students. 
The staff was well represented by Mr. J. S'. Dastur and Bao Bahadur 
D. Y. Bal, who with their respective speed and patience, showed how 
tfcese qualities combin'e well against stvpng opponents. The match 
proved to te really a treat for the spectators, and also served very much 
in strengthening the good relations between the staff and the students. 

The next evening Mr. P. M. Khareghat, Vice-Chairman, Imperial 
Council of Agricultural Besearch, who so kindly graced the occassion 
delivered an address to the students. He emphasized the co-ordination' of 
different sciencss for the purpose of a successful development of the 
agricultural industry of the country. After distribution of the prizes by 
the chief guest, an “ At Home ” followed, on the lawns of the 
Agricultural Besearch Institute. 

LIST OF PRIZES AWARDED 1938^9 

, . > , , ' Final Yea}' 

1. Smythie'fl Chemical Medal ... Chemistry ... B. G. Ghawghawe 

2. The Napier Essay Prize ... Essay ... M. '7. Gokhale 

3. Kedarnath Bai Prize ... Agricultural Engineering E. K. Wadaskar 

4. Special Prize ...Agriculture ... M. V. Gokhale 

6. Special Prize ...Entomology ... M. C. Gangrado 

6. Si^ial Prize ... Botany ... D. G. Dakshindas 

7. Special Prize . ... Veterinary ... M. C. Qangrade 

Third Year 

8. Class Prize ... Beet all round student G. R- Shirpurkar 

9. Phatak’sPrke ...Agriculture ... G. E. Shirpurkar 

10. KalidasChoudhari Medal ... Practical Agriculture w, G. E. Shirpurkar 
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Second Year 


11. Ooronatiion 




Oommemorafcion Prize.. 

. Best all round student ... 

B. L. Nema 

12. Class Prize 

. Mathematics and Survey. 

B. 0. Pradhau 

13. Class Prize 

. Elementary Science 

B. li. Nema 

14. Class Prize 

. Agriculture 

B. L. Nema 

15. Chakradeo Prize 

. Practical Agriculture 

B. L. Nema 


First Year 


16. Special Prize 

. Beat all round student . . . 

J. Hota 

17. Class Prize 

. General Agriculture 

J. Hota 

18. Class Prize 

. . Practical Agriculture 

J. Hota 

19. Class Prize 

.. Mathematics and Survey 

J. Hota 


SPORTS PRIZES 


1 Mile 

... 1. 

E. S. Eaghuwansi 

, 2. S. N. Sakallo 

100 Yards 

... 1. 

Trilochansingh; 

2. 0. M.Kekro 

Long Jump 

... 1. 

0. M. Kekre, 2. 

Trilochansingh 

440 Yards 

... 1. 

0. M. Kekre^ 2. 

E. N, Meharanwar 

Putting Shot 

... 1. 

P. C. Verma, 2. 

Triloohansingh 

High Jump 

... 1. 

K. G. Bhide, 2. 

Triloohansingh 

Sack Eace . 

, ... 1. 

0. M. Kekre, 2. 

S. S. Tomar . . 

880 Yards 

... 1. 

A. D. Kane, ,2. 

S. N. Sakalle 

Throwing the cricket ball 

... 1. 

Triloohansingh, 

2. 0. S. S. Mudaliar 

Bullock Eace 

... 1. 

S. E. Palnetkar, 

2. S. S. Tomar 

Cook Fight 

1. 

V. E. Deshmukh 

i 

Obstacle Eace 

... 1., 

Triloohansingh, 

2. S. L. Patni, 

Ping Pohg 

1. 

s/a. Jqshi, . .2. 

0. M. Kekre 

Oairom Singles . 

.... 1. 

A. Joshi, 2. 

Ajit Singh 

Auction Bridge 

1 . 

E. V. Gumasta and K. Singh 

a.' 

' S. L..Patni and S. A. Husain 

Chess 

... 1. 

Abaul 2 . 

Asgharali Eaja ‘ 

Inter Class Belay Eace 

... 1. 

Second year 2. Fourth year Special Prize 


... 

Fourth year 


,, Hockey 

. . • 

Fourth year By Mr. K. L, Gupta 

„ Volley ball 

... 

Third year 


Tennis Championship 

• • • 

B. B. Banerji (Mrs. Ohurchilfs Cup) 

,5 Eunnor up 

• t * 

B. P. Joytishi 


5, Eunners up 

» t* 

(Staff) R. B. D. V. Bal and Mr. J. l\ Dastur 

Ohampionship 

... 

Tnloohausingh 




i04 AOBiciIJ/l'UKAli COIJ<KOK MAUA/iNK 

The foilowimj students are ijjuMted Collegia Colour for this year, 
Eooliey : 1. S. N. Kakalle, ii. N. B. (hipta, 3. C. M. Kekro 

Foot-ball: 1. V Ii. (iolhar, ii. JJ. N- Ijiikho, II. A. K. Mohavikar 


OBITOARY 

We very luueli regret to record the sad dim iso of 
V. N. 'Itaagauatha liao E-sq. L. Ag. (Nagpur). He was for 
sometime Lecturer in Botany in this College. Ho was Assistant 
Botanist to the Government of Mysore for many years. Last 
year he was appointed as Economic Botanist to the Mysore 
Government, fife was chiefly associated with cotton research 
in the State, to which he has made valuable contribution. Our 
heartfelt sympathies go to the members of his bereaved family. 

itswiiiMiewesi i 



Reviews 

PLANT BREEDING TECHNIQUE IN RECENT YEARS 

By R. H. Richhabia, Ph. D. 

(The Bangalote Press, Bangalore City).- Pages 78 Price i?s. 2181- 

The publication of this book has removed the long felt want of 
ainatuer plant breeders and persons interested in the science of plant 
breeding' who»have neither the necessary background for understanding 
the subject nor the proper opportunities to learn the modern technique. 
It will also be of great use to students of agriculture and botany. 

The Author has divided the book into 14 chapters describing the 
different aspects of plant breeding and vividly putting forth the 
importance of Oytological investigations in understanding the problems 
of plant breeding afid genetics, especially by the non-mendelian methods. 
Cliapters on Polyploidy, Haploidy, Decapitation and effect of Tempera- 
tures, Chemicals and Radiations, are particularly interesting. 

Numerous diagrams and illustrations make the reading of the book 
inore interesting. The '■get up of the book and printing are excellent. 

R. J. K. 

AGRICULTURE COLLEGE STUDENTS UNION MAGAZINE, CAWNPORE 

This is a welcome companion to similar publications from the other 
Agriculture Colleges in India;-' Each province has its own agrarian and 
rural problems, and the best organ which can effectively deal with these 
is the Magazine emanating from that Province. The staff and students 
of a Provincial Agricultural College can - do a lot of service to the 
agriculturists of the province by contributing illuminating articles on 
subjects of provincial interest. The first number of the above magazine, 
contains a number of useful articles of the above description. We wish 
the newly started magazine, a glorious firture. 

WHEAT NUMBER OF THE “UDYAM” 

Udyam’s popularity has been well earned. It may not be incorrect 
to say that it is the only magazine in Marathi, which devotes its pages 
to various aspects of. -Indian ;Welfare like, Industries, Agriculture etc. 
The present issue, palled the Wheat - Number, contains full and useful 
information on the cultivation, and marketing of wheat in this Province. 
A number of officers of the Department of Agriculture have enriched its 
pages with not.es on i^ertaip aspects of the cultivation of wheat in the 
Province.' 
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AbVEjmSEMEN'i' 


PNEUMATIC SPRAYERS 

Manupactubbd by 

f 

THE ST ANDARli FURNITURE Co,, Ltd. 

'^15L AT-M AC ABAB. - 

Sprayers 

1 Gallon Capacity \ 

li Gallon Capacity \ 

Zi Gallon Capacity 

Suitable for : — SPRAYING 
MAIARIOL, 

ANTI-MOSQUITO 
CAMPAIGN AND 
ESTATE USE. 

A large nnmber o{ our Sprayers are in ’ - l|■i■l|l |l 

use in the Madras Presidency and other M M 

parts of India. ' 

Trial order solicited. 

' Spare Parts Supplied. 





Fro, .T.-"Share of Imporfcanfc Provinces and States in acreage of wheat 
in India (Page 72 ), 



Fig. II, Distribution of Area under wheat in the important districts of the 
Ov P. & Berar. 
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Editorial Notes 

CONFERENCE OF AGRICULTURAL ECONOMISTS 

A OonfcruucG of this kind w.is held for the lii’st time at 
Delhi daring February 1940 and from the impressions carried by 
those who attended the meetings the Conference seems to have 
been a great success. The discussions embraced several 
important problems affecting the Agricultural prosperity of the 
country. Such pooling of in£oi;mation from different Provinces 
on the all important problems like consolidation of holdings, 
land tenures, debt conciliation, cost accounting etc. witi be a 
great asset to students of Agricultural Economics. We hope that 
in order to give greater publicity to the valuable infbrination 
collected a complete report of the papers read and the discussions 
which took place will be published by the office-bearers of the 
Conference. We are glad to note that a paper on the recent 
Debt Legislation in C. P. and Berar, read by Mr. N. M* Joglekar, 
M. A., LL. B., Lecturer in Economics of this College was well 
received. We hope to publish this paper in the columns of this 
Magaiiine in the near future. 

THE ALL INDIA CATTLE SHOW AT DELHI 
Like its predecessors, the All India Cattle Show at Delhi 
this year ( February 1940 ), was a great success. Fine specimens 
of cattle were sent from different parts of India to be exhibited. 
We congratulate Mr. Poonamohaud and his colleagues of the 
Telaukhcri Co-operative Dairy lor liavmg shown theii kCeu interest 
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in the All India Cattle Show by attending the cattle show 
exhibiting some good animals bred at Telankheri. We hope that 
several agriculturists who own cattle of which they should 
certainly be proud will follow the example of the members of the 
Telankheri Co-operative Dairy by attending the All India 
Cattle Show at Delhi which will continue to bo held every year. 

DETECTIVE BULL 

Nagpur had in bull Dholauath a visitor of rare description. 
The bull who is seven years old has been brought by its owner 
from Agra on a tour. Considering the wonderful powers possessed 
by the bull, wo are sure that the tour will be a great financial 
success to its pwncr. The hull is an average si/.ed animal and 
black in colour. Most of the body, including the face is kept 
covered by gaily decorated cloth, a largo number of which have 
been presented to the bull by bis admirers. The bull can identify 
persons from their names, from their professions, from their 
hobbies, etc. For instance in a demonstration gathering, 
Bholanath, identified the Principal of the College, botanists, 
chemists, policemen, musicians, barbers, etc. Articles like key 
bunches, hats, fountain pens etc. belungiug to difierent persons 
wore tied to his horn and Bholanath made no mistake in 
delivering the goods to the proper persons in the crowd. Bulls 
like Bholanath should prove very useful to the Criminal Investiga- 
tion Departments lil:c the dogs which arc maintained by the 
Scotland Yard in England. If the sagacity which is shown by 
the bull is really an inborn (juality, a subject worthy, of investi- 
gation presents itself before genetists. Wo have great pleasure in 
publishing a photograpli of Bholanath — the wonderful bull. 

THE COLLEGE BUILDING 

The Public Works Department has commenced the necessary 
repairs to the Victoria Technical Institute Building (the 
Agricultural College) which had to be vacated last year being 
declared unsafe for habitation, as one of the porches had fallen 
down and several cracks had formed in the arches. After the 
f.epairs the building will look slightly dillcreul from what it was 
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as the width of the arches on the ground- door will be less than 
the original ones and the first floor will be completely 
removed and replaced by flat concrete slabs. We hope that, 
when the college re-opens on Friday the 14th June, at 
the rapid rate at which the repairs have commenced, the classes 
will not be required to meet under the mango trees of Maharajbagh, 
Koom No. 25 of the College Hostel and the class rooms of the 
Colleges of Science and Law, very kindly lent by the authorities 
last session. 

THE MUNICIPAL PAIL DEPOT 

'Water scarcity with which Nagpur is threatened this year 
has been a blessing in disguise to the Agriculture College Hostel 
and its surroundings. The Civil Station Sub-Committee in order 
to save water required for flushing the night soil in the Pail 
Depots, has been diverting all night soil carts to a smaller number 
of Pail Depots, thus closing down some. The Pail Depot regarding 
whose nuisance complaints have been made from the boarders and 
the staff of the College Hostel for the past several years with no 
effect, is fortunately for them, one among those which has been 
closed. We hope that the Civil Station authorities will kindly 
see that the Pail Depot adjoining the Agriculture College Hostel 
will never be iised again. 


Original Articles 

TANK SILT FOR RICE CROP 

Mr. N. K. Tiwabi 
{Agrl. Assistant, Balaghat, 0. P.) 

Indian soils at the present time suffer and owe their low state of 
fertility or ability to produce good crops to the fact that for many years, 
as Mr. Allan used to say ‘ the cultivator lias been, as it were, dipping his 
hand in the bag, taking out the contents and returning little or none.’ 

Besides this, we are now facing depressions as the agricultural 
produce is fetching the lowest, prices, tillers of the soil are now finding it 
hard to make both ends meet. The only solution tliat cun help them to 
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ameliorate their condition is to increase the outturns per acre and reduce 
the cost of cultivation to the minimum. 

In order to achieve this object of getting more returns per acre, 
there is the necessity of having full control on irrigation and manure, 
BO that in case of the former, the farmer may not be required to look to 
the sky for rains and in the case of the latter he may not run short of it, 
which is generally the case when intensive farming is also practised side 
by aide; in order to maintain its adequate supply we have to find some 
cheap source of manure for rice crop which is grown extensively in 
this part of the Province. The most economical is tank silt. 

In the rice tracts of the Central Provinces it has been observed that 
there are tanks in almost every village for the ‘ Nistar ’ of the people 
and in addition to this they provide drinking water to the village cattle. 
These tanks are generally situated in the low lying areas and the villages 
are on a higher level.. Daring rains the village washings are collected 
and deposited in these tanks. Year after year this process is repeated 
by Nature arid we observe that these tanks which used to hold several 
feet of water before during the hottest part of the year are seen dry as 
they are now full to the brim with the constant deposits of village 
washiugs, leaves and other green weeds which grow and perish year 
after year. 

Analysis.— A perusal of the details of analysis of a few representative 
samples of tank silt obtained from this Tahsil and analysed by the 
Agricultural Chemist to Government, Central I'rovinces would show that 
the most useful ingredients required by the plants, are present in 
tank silt. 
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The other food materials besides Nitrogen are also of equally great 
value as they play an importaut part in enriching the soil in some way 
or the other and improving its physical condition and raising crop yield. 




tCASK StLT FOR RIOK CROP 


119 


TrUlt-The continuous dressing ot the tank silt (^/! ‘20 cart loads 
(5Mds« per cart load) per acre for a period of 4 years on the Government 
Demonstration Plot KHAM in Jubbulpore Distt. has given the outturn 
to the extent o£ 3370 lbs* of Paddy No. 17 per acre* 

Similarly the use of tank silt which was also demonstrated on the 
Government Demonstration Plot K AT ANGI in Balaghat, Distt, by me 
daring the year 1038-39 has given the highest yield of 2457 lbs. of Lnchai 
Paddy per acre, since the opening of the plot in 1Q24— 25. 

Becently tank silt was tried by Mr. V. N. Kelkar, B. Ag. (Poona), 
Malguzar of Mouza. — Kumahari Kalan in Balaghat Distt, on his private 
demonstration plot and his results are as under. Manured with tank 
silt @ 12 cart loads per acre=1152 lbs. paddy; un-mannred=875 lbs. paddy. 

This plot of 8.68 acres was manured with tank silt viz. sample A 
and the total manurial ingredients are as follows : — 


1. 

Organic N 

= 327.8 

lbs. 

2. 

Nitrate N 

8.0 

J5 

3. 

P 2 O 5 

258.8 


4. 

Lime 

453.376 

J5 

5. 

Organic matter 

5962.88 

>5 


Total cost dlmahuring this area vvith this tank silt came to Bsi SO/-, 
Total units per Bupee = 233 

Oo Nitrogeo Basis „ =11 

Net profit per acre = 3/8/- Although sample A is the 

poorest of all as shown in the Table, yet it has paid Us way. The ricl^er 
samples give better results. j 


In ease of oM^er manures (organic and inorganic) the cost over 
unit of Nitrogen was as under at the Government Demonstration Plot, 
Katangi. 


Name. 

\ 

P 2 O 5 1 

i 

Cost ol| 
100 Ibi-! 

Cost per unit 
Nitrogen. 

Rate. 

1 . Sulphate of Ammonia. 

20 


6;4/- 

-/5/. 

7/- per Cwt. 

2. Castoi; Cake . 

5.60 

2.00 

•2/5/- 

-/6;6 

1/U/- per Md. 

3. F, Y. M, 

0.4 

,0.3 

-HI- 

■/io/- 

1/- per cartload 

4. Tank silt 

0.55 

0.09 

■HQ 

•/-/lOor -/I/'- 

t V 
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Thus iti is uloai' from the above data that tank silt is the otlbhipest 
manui-e. Besides Nitrogen, the main required ingredient, the silt oontarns 
a number of other nutrients viz. Phosphoric acid and Lime to the 
extent of 258.8 and 453.87 lbs. respectively as per para V, which were 
automatically added along with Nitrogen. They play an important part 
in not only improving the land but also increasing the yield per aero of 
grain and straw and also leaving increased crop residues. 

Concluion. — Farm Yard Manure is becoming so. scarce and expensive 
these days that even a prosperous cultivator is not able to use it for the 
rice crop except for nurseries. The fertilizer rates are also rising 
rapidly, and an average cultivator cannot afford to got better returns 
unless he manures his crops properly and adequately. The cheap and 
easily available manure is ‘tank silt’. It has given high yields with 
minimum expense and the crops grown with this manure, have been 
found to resist the attacks of insect pests and other diseases, due to their 
quick growth and strong vitality. 

Thanks are due to the Deputy Director of Agriculture,- Southern 
Circle, G. P. and Berar for approving the manurial treatment of the 
Government Plot Crops at Katangi during 1938"39 with tank silt and 
affording facility of the demonstration in this tract. 

"THE INDIAN AGRICULTURIST- A RETROSPECT AND PROSPECT’’ 

Mb, D. K. Dhodapkar, M. Sc., B, Ag. . ■ ■ ■ 

A look at the map of India will give us a clear idea of the vast range 
of its extent. The vastness of the area includes in its sphere various 
combinations of ecological and soil factors thus -enhancing the possibilities 
of the cultivation of a large number of crops. The large number of 
rivers running across the land in various directions, in addition to their 
being the natural drains, serve also as irrigation reservoirs. This makes 
the higher typo of agriculture easily possible. But it is really a sad 
irony of fate that with the vast amount of natural rosourcos and 
advantages at command, the tiller of the soil leads a life but little 
different from his ancestors. Not only this but the past experience 
shows that he has had to pass under such critical conditions tl\at but for 
his lowest standard of living, it was hard for him even to survive. 

This leads us to the conclusion that either there was a lack of 
co-ordination in the various factors of production or that the production 
was irrespective of the considerations of the principles of demand and 
supply. It will thus be of interest to look into the past history of thf- 
cultivator from this point of view* . ....... , ... 
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Ati the time when communication facilities were meagre and the 
village was the social and economic unit in the country, farming was 
mainly self sufficing. The cultivator grew aluiost all crops in his holding 
and could obtain all his requirements of life by a system of barter. He 
would grow crops in such quantities as would satisfy his requirements. 
Whatever he could spare, he would carry to the nearest market and 
exchange it for other necessaries not available in the village. Thus there 
was a fair co-ordination between the forces of demand and supply. With 
the development of communications, the system of barter changed a 
little and the relative value of any commodity began to be affected by the 
amount of supply and demand. But the outlook of the cultivator 
changed only to the extent of the purchase of his necessaries and he 
still did not look to his concern as a business. The absence of business 
instinct in him has proved to be a great stumbling block in the raising of 
his status. His immobile nature has also proved to be equally 
detrimental. He little studied the demand outside, but confined himself 
only to such production as would bring him other necessaries of life in 
return. This naturally gave room to a class of people, who took 
advantage of the situation in studying the demand and supply of various 
places add adjusting the same to their benefit. This class of people is 
known aiB the “ middlemen ”, In course of time, this class developed to a 
great extent and naturally a large share of the profits from agriculture 
went into their pockets. But this can be said to be the wages of. the 
middlemen for the services they rendered in adjusting the demand and 
the supply thus bridging the gulf between the buyer and the seller. The 
only objectionable feature in the whole affair is the disproportionately 
large share of the profit which goes to the middlemen. Secondly as has 
been pointed out by the Eoyal Commission on Agriculture, (report of the 
Boyal Commission on agriculture page 320) the cultivator is a small nnit 
as compared with the distributors and consumers of his produce, who in 
their respective fields become every year more highly organised and 
strongly consolidated. Under these circumstances, it can be said that the 
cultivator carried on his business with little of organization. The 
marketihg of the produce, a part of the organization, was done by the 
middlemen. Even today we can find middlemen and their agents going 
from door to door in the villages of the Central Provinces and Berar for 
purchasing cotton. The cultivator is tempted to sell the same at his 
doors since he gets money in cash. So also little attention was paid to 
co-ordinate the various factors of production to get the highest return. 

With the development of quick transport and commercial relation 
with foreign countries mainly through the merchant class who are truly 
2 
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middlemen the cultivator also became a iittle-alerl to- the forces of demand. 
He also made changes in his cropping programme, wherein a- money crop 
occupied a prominent place. The farming, Which was till then diversified 
gradually changed to the epeoialined one. 

But under the conditions described above, the cultivator never found 
himself in a precarious economic trouble under normal times. If at all 
anything has- brought more difiiculties on the cultivator, it is the -hobm 
prices of the agricultural commodities during and after the- war. Herein, 
it can be said that the cultivator -suffered only due to his lack of foresight 
to understand the nature of the demand and its likely directi-on in -course- 
6f time. The cultivator failed to realise that the rise .in the- prices- -of 
agricultural produce in general and cotton' in particular was due to an 
extra-ordinary emergency which was likely to he in - force iomporarily.' 
The extra profit from land went in purchasing luoro land. The efifect of 
this was that the amount of capital spent on land led the cultivator to 
invest proportionately increased amotint on bullocks and ■ labour. Tfris' 
increased investment was many times done by borrowed capital.- - ' ■-- - 

No sooner the boom period passed off, the prices fell down heavily 
Consequently the amount spent on land and bullocks and other immo-yaifie 
stock became quite out of proportion to the total invei^tment. Not only 
that the concern was running at a loss but it was not even ppssi'ble for 
the cultivator to convert a part of lus capital in the shape of land ini^' 
working capital by selling it. He bad an establishment, on which"' lie 
could not spend adequate working capital. Even if he had m'bney 'fq 
spend he could not get enough return in shape of profit. 

It would thus appear that though the conditions around, .him 
changed completely, the farmer remained the same small unit, ignorant 
and immobile. Whatever changes appear in him wore not adopted liy 
him hut more or less forced upon him by circumBtautial pressure .from 
outside. ' . 

In his present state, the cultivator is heavily niorgod U _ debts anti 
that is a big charge on his farm-accounts. The extremely low prices of 
agricultural commodities makes his business either unprofitable or leayes 
a narrow margin of. receipts over expenditure. Under these circumstances, 
bne.can imagine the plight under which the cultivator is treading on his 
l^h of life. The explanation of his present depraved condition can be 
found in the meagre psourcea of capital, which ailects tlie supply of the 
seed, the manure and, the cultivation of the soil. 

After having said so much, a word about tlie peasant himsolf will not 
'be out of place.' It'is still said that the cultivator is a oonservatii^ being 
and ifspords hut slo-wly to the changed outlook. It must be reinemhered 
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However tiiit Under modern conditions, the causes affecting the economic 
condition of the farmers’ business are widely diverse and any factor, 
acting, in .the far off land beyond the seasj has an effect on the same; but 
when we take into consideration his appalling ignorance of all such 
factors, the conservative nature of the son of the soil stands to justihca- 
tion. The real remedy lies in the spread of mass education, which will 
bring a change in his outlook. Serious efforts are already in progress in 
this direction, which are sure to prove fruitful. 

But the dark past need not make us pessimistic about bis future. In 
any scheme of economic planning on a national basis, the utilization of 
land for the production of raw materials will be one of the essential 
features. With the present drive towards mass education, the cultivator 
shall become conscious of the economic field in which he has to play his 
role. This will lead him to look to his agriculture as a commercial 
proposition. With this change of outlook, he shall not remain a misfit in 
the scheme of things, as he has been in the past. By the starting of new 
industries, there will be equitable distribution of the pressure of population 
on land and industry. Thus the future of the Indian peasant promises 
to be far brighter than perhaps we' imagine’, as agriculture shall still 
remain the main feature of our national life,* • 

A NOTE ON SINGHARA (WATER CHEST NUT) CULTIVATION IN THE 
JUBBULPORE DISTRICT 

Dr. B. J. KaijAmkab, 

{Dy. Director of Agriculture, Jubbulpore) 

• anu 

Mr. N. K. Baaiaiva, 

(Extra Aaeiatant Director of Agriculture, Jublulpore.) 

Introduction.— Singhara is being grown from very ancient times and 
was a source of revenue even in the Moghal period. Its cultivation is 
done by d class of people called Dhimar or Kewat (watermen) and is 
practically a monopoly with them, like the growing of betel vines by the 
Baris or Pansaries. 

Its cultivation is invariably confined to tanks which hold sufficient 
water about two to three feet deep iu' the hot weather. • It as largely 
practised in tanks round about Jubbulpore and at various places in. thoi' 
Sihoi'a tahsil. Majholi and Sihora ate important markets for Singhttra 
nuts. 

^ In thia connection it is of interest to note the following ; — 

But wo miiat not expect that induatrialisation is the key to the aoliition of Indiana 
(iconomie probloiiit** (Dr* G-yau Chand’e Prcaiduiitial Addceaa tu filcunomic Ooni'oL’encv 



AGllIOULTUKAL COliLEUli MAUAiiitjil 


i‘i4 

Varieties. — The varieties of Singhata, commonly grown, ace of two 
types, viz, (1) with spines and (2) spineless. Some of the varieties have 
black, green, red or white skin and (Uller in taste, siile, shape, period of 
maturity, shedding habit etc. No systematic classification of the 
prevailing varieties has been done by the department. 

The local names of some of the varieties grown with their cliaracto- 
ristics are as below : 

Lalka, Oulra and ticifeda are best in yield and quality. They are 
comparatively spineless. Lalka has reddish skin and the fruit is of a 
bigger size. Gulra has blackish skin and rounded corners instead of the 
usual triangular shape of fruit, while Safeda, as the name indicates has 
''white skin and is a bigger size fruit like Lalka, Dudkm and Harira are 
other spineless varieties commonly grown. Harira as the name indicates 
has greenish colour of the skin of the fruit. Dudkua variety can he 
identified by the irregular shape of the fruit and arrangement of the 
Spine points. 

Katila. — Has prominent development of spines on the fruits. It is an 
inferior variety with small size nuts. 

Sowing of nursery.— After the liarvesb of the Sinyhara crop towards 
the end of December, a portion of the tank bed whore there is about three 
feet of standing water is cleared of weeds and thoroughly puddled under 
feet and selected sound, ripe, green nuts are broadcasted at about 3’’ apart 
and pressed in the mud. Dry nuts do not germinate and hence, if there 
is any delay in broadcasting, the fruits are preserved in big earthen pots 
soaked in water for about 10 to 15 days. 

About 2 to 2i luauuds of seeds aie broadcasted in, an area of about 
0.80 acres and tlie cuttings from this area suffice to plant an area of about 
one acre. 

Germination and preliminary growth take place in about two 
months. In otder that the young plants may not be washed away or 
float away by waves, a border of an aquatic creeper called Nari Bkas'i 
is used. This creeper also serves as a boundary mark. 

Method of transplanting.— The land for transplantation is selected in a 
j jftn k where water stands about three feet deep till the break of the 
pionsQOD. The area is thoroughly cleaned of weeds and the mud at the 
bottom' is puddled by trampling. 

In about the middle of April the vines are plucked from the nursery. 
The sots or cuttings arc cut such that the length of eaeh cutting is one 

half times the depth of water where transplanting is to be doue> 
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ij'uur to six uutitiugs ace tied in'a knot at the lower end in bandies, 
locally called Goonj. These bundles or Goenjs, form a Unit for 
transplantation. 

Each knot is placed in the mud about 9'^ deep by holding it In the 
thumb and first linger of the foot and pressing it. Spacing given may 
vary from 3‘ to 7’ each way. In deep water the spacing is generally 
narrow’er than that given in shallow water. After transplanting the sets 
are not disturbed for about 8 days daring which time they strike roots. 
8 to 10 days after transplanting, the bed of the tank is disturbed by a 
man who enters the tank. The mud so disturbed settles down on the 
buried portion of the cuttings and helps towards vigorous growth. The 
cuttings after germination give out branches from every node after about 
Id days of planting. Fresh cuttings from these plants are removed to 
transplant more areas. Transplantation is thus done at varying intervals 
commencing from middle of April and continues till the monsoon sets in. 

Growth period o( the crop.— The branching and vegetative growth 
continues till the month of August when the water surface is all covered 
with foliage of the plants. Eemoving of weeds and killing of insects are 
important operations requiring constant attention for raising a successful 
crop of Singbara. In the tanks, water being deep, operations like weeding, 
collecting and ■ killing of insects are performed in a Doiiga or a small 
boat made by hollowing a tree trunk. 

' The crop is in flowers by the middle of August and the formation uf 
fruits sets in by the beginning of October and the fruits are ready for 
plucking by the end of third or fourth week of October. Harvesting of 
fruits continues till the end of December. 

Effect of iacreaio or decrease of water on the growth of the crop.— The 

increase or decrease of water in the tank to a certain limit is not repo'^ted 
to have Any appreciable effect on the growth of the crop. When, 
however, the water level goes down below one foot the whole crop is 
likely to be damaged. Bise of water does not adversely affect its growth. 

Insects pests and weeds. — The chief iusect pests are the beetles which 
are of two kinds vi^., red pumpkin beetle and black pumpkin beetle. 
They are locally known as Kira Bondri and Lohia. These damage the 
young shoots in the nursery as w’ell as after transplantation. Thisse 
pests are frequent during the break of rains while during continuous rains 
the crop is less liable to be attacked by them. 

The insects arc only picked by hand and killed, This requires 
cuuliuuous work aud attention of the growers. No insecticides are used, 



AUkidUW'UliAL GOLLMGJi ilAWAalMis 




Use of effective iaaecticides will be of very great relief to the Dhimoifi, 
A demonstration of a suitable insecticide by the Department' is worth 
undertaking. . ■ 

The common wecjds are the Algio and water Hyuucinth whiph arc 
Removed from time to time by the Dhimars. , 

■ DU^oial ot Biitsi their ii*e*— As observed already the, nuts are ready foi* 
plucking by the eud of October and harvesting of nuts continue^ till ,tbc 
end of December. • 

. The. nuts are sold.groeu or after boiling. They are also dried in the 
sun for about 13 days. The upper coaling is removed after drying and 
the dried nuts ate stored and sold at 7 to 8 seers per rupee. The dried 
fyuita are made into flour and eaten on fast days by Hindus by 
making sweets and other preparations according,, to taste. .Commercially 
it is used fc^r making . AWr or GuM, a red coloured , powder, .used on 
festival, days like IJoli. • ■ 

Dried Singliaras can be stored througiiout the year. During rains 

they are stored in sand to save the damage'iftbni' insects: ‘ - ’ ’ 

" Eciinomics of Singhara Cultivatioii. —No reliable figures regarding cost of 
cultivation, outturn and net profit are 'available. Tlie information 
ooiiected from various growers indicates that the cost of cultivation per 
acre may vary from Bs. 80/- to lOOZ- while the outturn per acre expected 
is about ^0 to' 25 maunds of dried nuts fetching about Bs. 100/- to 125/-, 
yielding a net profit of Bs. 20/- to -10/- per acre, 

Beht of the tank per acre greatly varies. Bound, about Jubbulpore, 
im good established tanks, it may be. as ..high - as Bs, 50/- per acre. One 
man with one Dojtffd can ordinarily manage the raising of the crop in- a 
plot of 20 yards x 200 yards i. e. appro.xiuiately 0.8U acre. 

Ou]C. than|^air,a due lo IVfeears ,S. fj. .Tiwai'i, (b'^rm Suiwriuliendout, 
Adhartal), Kartarsingh Cheetua, (Agricultural Assistant, Jubbulpore) aud 
i’.KvDube, (Agricultural Assistant, Siliora) for supplying iuformatiou 
on the above from their respective tahsils. 

PRICE CONTROL 

' ■ ■ 'Mr. N. M, JOGLMKAU, .M,A.,'Uj:'.U. ' ' • ' ’• .. 

I Why prices rise?— The declaration of a*' war i'hlroduuea a host of 
elements which disturb the ecdnomio activities of a country in a nuihber 
of 'Ways. ' It ushers in' an Ora of a novel economy— war economy, which is 
strikingly different from the peace eOononly to which one is accustomed. 
The-essential features of the 'eobnomic life of this era tll'e the restrictions 
OB:tjbe Usual faoilitieS'for" the'. .transport of goods from one country to 
anstherf the stimulation yt certain trades and business, the concontratiou 
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of- the ihdustifi'ar plant of a country -on the produc^tion -of war material, 
large scale- state purchases of foodstuffs and other ’ war material-^ 
withholding of all the available’ stocks- by the businessmen etc. All these 
factors combine together in raising the prices. 

in. India,, ^the news of the break up of hostilities resulted in creating 
quite a 'stir in the market. The low level to which the prices were 

■ ‘ ' . ,*r . . ^ I ' . 

■pinned down' for over a, decade , registered a sudden revival,’ and. eve^y 
businessman ph't up the, prices to a very high level. • 'This immediate 
change may'be atifributed'purely to the panicy psychology qf a critical 
moment arid to t'he desire to make the best of tbd opportunity offeredi.-e. 
'profiteering.' ' ■■■■■:■■■ i 

As the -various, factors n^itped earlier do pot influence India's economy 
to the same. extent to which they are, infiuencing the European couhtHes, 
which are actually engaged in the w'ar, the indiscriminate, rise in prices 
.could not attain stabili,ty and .a downward .trend immediately followed. 
The, action of the various Provincial Governments which deblafed 
profiteering to be penal also contributed to the sariie end. As tinie passed 
on,' the artificially raised up prices declined to a level which!,' was 
determined mainly by the new economic forces, which are active- in' a 
■period of ivar eciohbiiVy. Tliougb w6 ra.ay hay that in India, the a-vailable 
■"resources'and energies are not in any way appreciably engaged' iii-’ -the 
■prosecution of the ‘war as elsewhere, yet the 'very existence 'pt''lhe’ war 
efea/tbs. rigidity and uncertainty in the hfiSiness acti-yity, to ‘which’ ru'oiy 
be attributed the.cqntinuance of the higher price level! ' ^ 

How far have the prices^ risen.— Phe extent, tp .'which !the‘ prifce^, 
particularly the retail prices , rose as an immediate efect of the' war 
cannot be very accurately estimated, as it-was a very indiscrirninate and 
.uneven rise, mainly, .actuated by the profiteering motive. It thei^ore 
proved tp be very, short lived. Profiteering was most rampant m the 
sale of the imported goods particularly medicines and dyes. , • ’ 

, Ws maj,eo.mpare the prices prevaiUng at .the end qf the yea!:.j;ui the 
.l.ig;ht of the statistics provided , by Dr. J. E. Gregory in a broadcast speech) 

December-] 939 to the, pre-war prices i.'e., 2ncl .Sepjkeinhsr 1939. The 
•general level of prices of commodities increased, by 37/o,;,of 'manufactured 
articles by 42%, food and- t.ob-dCco ,by ‘25%, raw - materials, by 30% etc, 
Bougbl-y,.the-priees rose by .nearly J.of what tb.ey were on September 2hd, 

Effect of rising prices- — The rise in the' price' levels aifilBcts the 'tt^rloua 
^S'conoiuic institutions of a country differently.- It leaves- a wider margin 
‘between the costs and the receipts and as a resu'lt the"' producers i.- e.> the 
manufa'Cturers and the agriculturists are greatly benefited. In ’I-ndia, 
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they liave liailed the present price revival as a welcome opportunity, and 
they pray for its continuance in order to lighten the great burden patiently 
home by them through the long depression years. But the same cause 
affects the consumers, particularly the urban poimlation, in the opposite 
manner. With the same expenditure, they cannot buy the same amount 
of goods which they used to buy before. Heal incomes of tiie salaried and 
wage earniug classes have fallen. Those having fixed nominal incomes 
are therefore by far the greatest sufferers. As wages and such other 
incomes are slow to move upwards, this class of the public cry for relief 
by means of the introduction of the state control of prices. Thus the 
present situation resolves itself into the form of a dilemma. Higher 
prices benefit the producers particularly the agriculturists who form the 
major portion of the population of the country, while the continuance of 
the same involves severe hardship to the urban population. Price 
control in one way is therefore highly detrimental, and in another way 
almost a necessity. Ordinarily, as long as the prices are within certain 
limits, the interests of the larger section of the population will have to 
receive precedence over that of the smaller, while some relief may be 
granted to the latter in other ways. 

If however the prices are tossed up indiscriminately and vested 
interests begin to reap a windfall at the cost of others, leading to a 
disturbance of the peace and order in the country, or if it is found 
necessary for the successful prosecution of the war, the expedient of price 
control will have to be resorted to immediately. Thus the decision of 
such a nature must ultimately depend on the degree of the rise in prices. 
Again, while a certain rise in the price is allowed to be maintained for 
benefiting the producers, in actual practice, it is likely that a large 
portion of it may be pocketed by third parties ; efforts will have therefore 
to be directed in securing to the producers their reasonable share, and 
disallowing any disproportionate gains to bo made by the various 
intermediaries. 

Hew to control tlie rUing prices.— This is, “an enormously diflicult 
technical job, calling for a combination of high economic wisdom and 
profound administrative skill.’’ Attempts can be made on different lines. 
With regard to the agricultural goods, maximum prices may be fixed 
up by the Government for the wholesale transactions, or for the retail 
transactions, or for botli. However, either of them cannot be very 
successfully settled. If the wholesale prices are fixed, the retailers will 
continue to exploit the consumer. If the retail prices alone are settled, 
wholesale prices may continue to remain at a still higher level, and 
thereby, they shall ultimately force a breakup of the retail price 
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structure. Thus it is necessary to initiate control at both the ends. 
This will assure a square deal to the producer and shall as well gnard 
the interests of the consumer. 

The task of price fixation bristles with great difficulties. As, well 
defined grades and standards are almost unknown in India in the retail 
markets, the task of fixing up prices for a variety of qualities becomes 
extremely difficult. Even if this is done with very minute attention 
there will be room for deception by the retailer, as uniform qualities are 
difficult to be got for sale, even ordinarily. Adulteration may become 
rampant, and it will have therefore to be strictly controlled. 

The price schedules will have to remain elastic. Seasonab factors 
which determine the supply of goods will have to be paid due attention. 
Prices will have to be changed from time to time in accordance with 
them. AVhen the rise in commodity prices is followed in due course of 
time by higher rents, interest and wages, thb cost of production also 
increases. Allowance will have to be made for these increasing costs, 
and such changes will have to be made in the prices whenever necessary. 

As regards the products of one place which are consumed in another, 
the prices at both the centres will have to be adjusted very carefully, 
A wide disparity between them (after naaking due allowance for the 
transport and other charges) will afford an opportunity for some to 
make a gain by transporting them from a cheaper to a costlier area. 
Thus the supply in the cheaper area will be dried up and the consumers 
will suffer, while third parties will gain. In such cases the movements 
of crops may also be restricted. 

A plan of taking up only a few essential commodities for control 
may lead to excessive profiteering in the other uncontrolled commodities, 
A fairly large number of commodities will have therefore to be taken up 
for control. 

Where a tendency of putting down the prices by the trader, while 
purchasing the produce from an agriculturist is observed, auction sales 
will be able to stimulate competition amongst the purchasers. This will 
enable the agriculturist to get a fair share of the higher price paid by the 
consumer to the trader. 

The immediate policy.— To sum up, the present level of prices of 
agricultural produce cannot be considered to have reached a peak, Th^y 
are in no way excessive, unfair or unreasonable. In fact, the present 
increase does not amount, even to a complete recovery to the pte-slumip 
level. An All India plan of price control need not therefore he initiated 
at least at the present moment. However a well thought-out,' and 

3 



130 


AGBICULTUlUrj OQtjLKflK MAGAs^tNK 


expert machinery consisting of provincial units which will be able to 
control the retail prices and a central organi^iation which will outline 
and regulate the whole-sale price structures, and will he able to co-ordinate 
the working of the provincial units will have to bo kojjt ready. It may 
he set in motion as soon as the need for it arises. In the meantime 
closest attention ho paid in recording and watching the trend of prices. 

Simultaneously, action in other directions should also be initiated. 
Cost price grain shops may be started to afford relief to the consumei's 
who might otherwise be subjected to profiteering by the retailers. Such 
shops will help keeping down the prices in the adjoining retail markets. 
Sales in these shops must be carefully carried on so as to avoid any disuse 
to be made of this facility. Large industrial establishments may also 
keep such shops for the benefit of their employees. The salaried and 
wage earning classes should receive sympathetic attention in giving to 
them a dearness allowance, if possible. 

THE HARDA AGRICULTURAL AND INDUSTRIAL EXHIBITION 

Mr. I). G. Dakshindas B. Sc., (Agr.) 

Of late there has been a great awakening in India in all branches or 
life and steps are being taken towards the commercial and industrial 
advancement of the country. No less important has been the improvement 
achieved in the agricultural industry and efforts are now being made to 
make themselves known to the public at large through exhibitions and 
shows like the All India Agricultural and Industrial exhibitions, All India 
Cattle shows etc. Through such exhibitions and shows, persons all over 
the country come in contact with each other, and exchange of thoughts, 
ideas, culture etc. is brought about and they come to know about the 
activities in different parts of the country. Bub such large scale exhibi- 
tions are attended by only a part of the population which can afford to go 
long distances and witness the show. So, in addition to such all India 
shows held on a large scale, it is essential that small but instructive shows 
should be held at different places in rural areas to educate the poor 
villagers and to acquaint them with the progress and advancement which 
are being achieved in different aspects of life. It was with this end in 
view that the Agricultural and Industrial exhibition was held in the 
Guljar Bhawan at Harda. 

It will not be out of place here to give a short description of the life 
history of Guljar Singh, in whose memory has been erected the building 
called after his name as Guljar Bbawao. It was in the premises of 
Guljar Bhawan that this Agricultural and Industrial exhibition was held 
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Thakuc Guljar Singh was bom in the yeac 1901. From bis early 
youth he had begun to take part in the struggle for the freedom of India 
and had done great sacrifices. He was a congressmau. In the civil 
disobedience and non-co-operation movement of 1921, he had taken a 
leading part and had also been jailed. He took keen interest in the fight 
and was busy in the activity till 1926. Then he devoted himself towards 
education and graduated in the year 1930. Again in 1931, the civil 
disobedience movement started and Thakur Guljar Singh was seen leading 
the men of Harda in the national fight. Since then he always tobk 
active part in the politics of the tahsil and was always some prominent 
office-bearer of different committees and organisations. He died an 
untimely and early death on thelfith day of J une 1937. To commemorate 
his memory, and to ' pay tribute to his sacrifices, Guljar Bhawan was 
built and in its premises the exhibition was held. 

The exhibition was declared open by the Kuling Chief of Makrai 
State on the afternoon of 4th February 1940. The Maharaja went round 
the different stalls and expressed great satisfaction over it. Though the 
exhibition, being local, was a smaller one, it was quite perfect and 
educative and carried out the purpose for which it was meant. It mainly 
consisted of the agricultural section, the industrial section comprising of 
different handicrafts, cottage and village industries coming from different 
places, the arta-exhibition-gallery and a few shops. The Department of 
Agriculture of this Province has always tried its best to make people 
know about . the different improvements and achievements which are 
being attained in the science of agriculture and it has sent its exhibits to 
different exhibitions whenever they were held and as usual it did not lose 
the present chance offered to it. 

Two big stalls were given to the agricultural section for exhibiting 
the different agricultural products and farm implements, while a 
third one was provided outside the compound for cattle. The agricultural 
section comprised of many sub-sections; a short description of whibh is 
given below. "Most of the exhibits were those taken to Tripuri exhibition 
and hence they have been very briefly described, since a detailed descrip- 
tion of them' has already appeared in a pfevious issue of this magazine. 

The main agricultural section consisted of different varieties- of 
improved crop seeds produced by the department comprising of wheat, 
gram, juar, tur, linseed, cotton, bajra etc. Varieties of these different 
seeds were also called for from the local cultivators and selected ones from 
among them were kept for exhibitioU. There was a very large number 
of Varietal exhibits. Very good samples of chillies, potatoes, tomatoes, 
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cucumbers, guavas, sautras, mosauibis etc. were also exhibited, aud 
many good ones out of these were from tlie cultivators. This showed 
that with proper care the profession of agriculture can be made 
profitable. 

To show the proper method of preparing farm-yard manui'e, it small 
model of covered manure pit was prepared nearby. Different charts wore 
hung on the walls giving information about agricultural facts and figures. 

Exhibits from the Agricultural (’hoiuists section comprised of 
(i) specially prepared graphical chart showing the mechanical composition 
of important soils found in the Harda Tahsil, (ii) different manures and 
fertilizers, (iii) feeds and feeding stuffs, (iv) many charts illustrating the 
effect of manuring and rotation of crops, ti.xation of atmoBi)heric nitrogen 
by various legumionus crops from the soil per acre, ill balanced and well 
balanced diet on the economic basis, samples of gur prepared by different 
methods and showing the superiority of the application of improved 
tuethod, sample of mineral brick lick etc. 

The most remarkable feature of this section was the very simple aud 
quick method of testing the adulteration of vegetable ghee. Most of the 
cultivators and many malguzars and traders in ghee were much interested 
in the method. Second thing was the mineral brick lick prepared by the 
Agricultural Chemist, which is intended to cure the mineral deficiency in 
the cattle and keep them healthy. 

The Mycological Section had sent exhibits consisting of specimen of 
the diseases of cotton, juar, wheat, oranges, tomatoes, sugarcane etc. aud 
cards containing the causes and preventive methods and curative measures. 

Exhibits from the Entomological Section comprised of specimen of 
different pests and insects of crops grown in the Trovinoe and charts 
giving life histories and control measures. Machines aud sprayers used 
for killing insects and their working was also domonstrated. 

, Oil Seed Specialist's Section had sent samples of linseed fibre, cotloiiised 
linseed fibre and different articles like durrios, sadis and agricultural 
articles such as ropes all of which wore made of linseed fibre. Linseed 
stalks which at present were mostly thrown away, offer, it was shown, 
great opportunities for the development of cottage industries. 

Among the exhibits from the second Economic Botanist were samples 
of improved varieties of wheat, gram, tur, urid, castor, leguminous fodder 
and fodder grasses. The various types of fodder grasses aud their .mixture 
form a very nice and nutritious feed. 

The local Veterinary Department bad also exhibited the various 
ifrbtrumcnts and had hung many instructive charts, 
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The exhibits from different sections were demonstrated and explicitly 
explained to the visitors by the different persons in charge ot these 
sections, while through popular lectures, it was shown to the people as to 
what the Department stood for and what it was doing for them* It was 
observed that in general, the cultivators from the interior were almost 
ignorant of the activities of the Department and did not know how to take 
advantage of them. This, of course, is bound to happen till illiteracy is 
removed from the rural areas and enlightenment of the masses is brought 
about. 

In the implements shed, local and imported implements were kept, 
their working and advantage of each over similar others was explained. 

In the cattle-shed best specimen ot animals selected from local 
cultivators were kept. 

A selection of good exhibits coming from cultivators and consisting of 
different seeds, fruits, cattle etc. was made by the exhibition committee 
and prizes were given to the best ones. Such an action gives an impetus 
to the cultivators to produce better stuffs and in a way helps in the uplift 
of rural India. 

Apart from Agricultural sections, another very interesting feature 
was the demonstration of fruit preservation, fruit canning and preparation 
of fruit products such as jellies, jams, squashes, syrups etc. and also 
chocolates sharbats etc. Such industries are suitable types to be iutro- 
duced profitably in the cities and villages as well. The person in charge 
demonstrated practically the methods of preparing various food products 
from different kinds of fruits like guavas, sanbras, tomatoes etc. He also 
showed the methods of their preservation for long time on the economic 
and industrial basis as well as the methods by which these substances 
could be prepared at home in villages without any requirement of elaborate 
and costly apparatus. Such an industry is a model one and should be 
fostered for it provides employment both to the urban and rural 
population — to the latter by producing fruits aud fruit-trees and supplying 
raw material and to the farmers from industries converting the raw 
products into finished ones. Lectures were given by the officer-in-charge 
of this section to men and women separately explaining the methods ot 
preparing fruit products with practical demonstration and showing the 
advantages and nutritional and medical values of these stuffs. 

Other industries demonstrated in the exhibition and offering a good 
scope of work for the unemployed were the preparation of paper flowers, 
decorative and ornamental things from pithwood, colouring and making 
Colour designs on paper by very simple methods. 
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The arts exbibitiou gallery contained a vast number of artistic 
things including photo sketches, models, idols, paintings and needle and 
embroidery work. These things were beautiful and one could not but 
appreciate them. Very remarkable thing in this section was the small 
ideal village and ideal town prepared out of earthwork and card-board. 
The small model village showed the different fields with their situation in 
the village area, garden, common temples, common grazing lands, houses 
etc., while the town was prepared oat of card-board buildings and roads 
decorated with electric lights. 

The Apical department of the All India Village Industries Associa- 
tion had also demonstrated the industry of bee-keeping by means of the 
Wardha type of bee-hives. 

The exhibition lasted for one week and was declared closed on the 
evening of Sunday the 11th February by the Maharaja of Makrai State 
who gave a donation of hundred and one rupees to the Village Uplift 
Committee of Harda. A very good amount of money was spent in 
awarding various prizes to selected articles and exhibits. The whole 
week was made more busy and interesting on account of different 
entertaining programmes arranged, while the arrangement was systemati- 
cally and successfully done by the local scout organisation. 

In a small place like Harda, this exhibition was more than a success. 
Effective propiganda was made in the interior villages, and a large 
number of villagers daily flocked together to see the exhibition. As 
calculated from the daily sale of tickets, not less than two to two and a 
half thoutand visitors were coming daily. It was really instructive and 
educative! and it can serve an ideal for other tahsils of the Province. If 
such exhibitions were held in the different parts of the Province, and if 
demonstrations of modern agricultural improvements were made practi. 
calty on a still larger scale, they w'ill serve to bring about an enlightenment 
of the rural population and inculcate the cultivators by bringing them in 
contact with what is being done in the Province and other parts of the 
cduntry. • 



Extracts 

THE COMPOSITION OF FRUITS IN GENERAL AND CEYLON 
FRUITS IN PARTICULAR 

If’niitR (contain high percv^ntages of water, the latter varying from 05 
to 90 per cent. Of the local fruits examined, bael is a striking exception, 
its moisture content being only 44 per cent. Other fruits with relatively 
low moisture contents are the kolikuttu plantain and bullock’s heart 
( which contain about two-thirds their weight of water), and jak (pulp). 

The edible portions of fruits constitute, in the majority of cases, 
from 40 to 85 per cent, of their weight, the exceptions being young 
coconut (kernel) with only 7 per cent, and jak (pulp) with 31 per cent 
of edible flesh on the one hand, and tomato with 97 pet cent, and guava 
with 100 per cent edible matter on the other. Most varieties of guava 
have, however, a high proportion of seeds which are in reality waste 
material. 

The other constituents of fruits are: carbohydrates comprising 
sugars, starches ( in small amounts only ), gums, pectins and fibre, 
organic acids which with the sugars determine fruit flavour, mineral 
raacter, proteins and fats in small quantities ( with certain noteworthy 
exceptions), esseAtial oils and esters, which give them their aroma, 
vitamins and colouring matter. The characteristic vitamin of fruits is 
vitamin G, but certain fruits, e. g. mango, papaw, plantains, avocado pear, 
contain vitamin A or carotene in relatively fair quantities. Some local 
fruits such as the papaw and pineapple contain proteolytic enzymes, 
papain being obtained from the former and bromelin from the latter. 

Carbohydrstei.— The carbohydrate figures, which as already explained 
are obtained by difference, would vary to an appreciable degree wiih the 
moisture contents of the fruits. In the case of the fruit samples 
examined, the amount of carbohydrate varies from 3.2 per cent, in 
young*cocount kernel to 52.0 per cent, in bael fruit. The plantain, jak, 
costard apple, sapodilla, and bullocks heart are also relatively rich in 
carbohydrates while the avocado pear, young-coconut kernel, tomato, and 
lime are poor in these food cocstitnents. Sugars constitute over 50 per 
cent of the total carbohydrates in the mango ( particularly the parrot 
mango which is noted for its sweetness), ripe plantain, jak, sapodilla, 
papaw, and mangosteen. The guava has been reported (3) by workers in 
Bombay to be rich in sugars, but the sample examined here, which \j’as 
of the local variety, was found to be otherwise. Fruits which have only 
traces of sugar are the tomato, avocado pear and lime. In the bael fruit 
and woodapple less than 20 per cent, of the carbohydrates consists of 
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sugars. Starches and mucilages in the former and pectins and other 
such compounds in the latter probably constitute the main bulk of their 
carbohydrates. In most fruits the cane sugar content is higher than that 
of the 1 ‘edacing sugars. The reverse holds in. the case of the plantain. 
The latter finding is confirmed by the work of Widdowson and McOanoe 
(4) with bananas, but not by that of Poland, etc. (5) The discrepancy in 
results is probably due to differences in variety of fruit and possibly 
methods of analysis. 

Ether Extract— Oil and Fat.— The avocado pear and the young coconut 
kernel are outstanding in respect of their fat contents. The local sample 
of the former contained I?..*? per cent of oil or ov'or 70 par cent, of 
the dry matter of the fruit pulp. The latter contained 10.8 per cent, of 
oil or over 50 per cent, of the dry matter of the kernel. Work in 
California (6) and India (7) has confirmed the results obtained locally 
with the avocado. The name “ butter fruit ” by which this fruit is also 
known is well-deserved. The other local fruits with the exception of 
the sapodilla, have very low fat ccmtents. 

Fibre. — The fibre figures need but little comment. Tlie woodappla 
and guava ( the latter owing to its seed ) have highest fibre contents. 
The young-coconut kernel has more fibre than might he expected. 

Protein.— The protein contents of all local fruits are low. Woodapple 
has approximately 3 per cent, protein, while bullock’s lieart custard 
apple, young-coconut kernel, jak, and bael have about 2 per ceut. of 
this constituent. Mangoes, guavas, and plantains have only about one per 
cent, of protein. 

Calorific falne.--Bael fruit, avocado pear and Icolilnittu plantain have 
highest calorilie values, with bullock’s heart and jak pulp olotely follow- 
ing. These fruits form about a third to a half of the calorific value of 
energy foods such as cereals. 

Titratable acidity.— This varies from 8 o. c. of N/IO acid per 100 g. for 
the kolikubtu plantain to 9,54 c. c, for lime. The woodapple is strongly 
acid with an acidity value of 537 c. c. while other fruits with high acid 
contents are the tomato, tree tomato, orange, grapefruit, pineapple, and 
soursop. The sapodilla, papaw, and avocado pear contain but little acid. 
The sour plantain has an acid value similar to that of the parrot mango. 

Mineral matter.— The percentage of mineral matter varies from 0.16 
per cent, in the mangosteen to 1.72 par cent, in the bael fruit. The, 
woodapple, bullock’s heart, and avocado pear also have high ash contents. 
Of all the constituents of fruits, none is likely to vary so much in 
different samples of the same fruit as the individual mineral constituents 
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Calcium,— The calcium contonks vary from d.S ingni. per 100 g, for 
sapodilla to 80.4 mgin. per 100 g. for woodapple. The interesting point is 
that while woodapple has a high til, ratable aoid value, it has also a high 
calcium content. The latter fact has l)een confirmed by Indian workers 
(7). But the calcium contents of local fruits are lovver than those of 
corresponding samples analysed in India. Other fruits which contain 
relatively high amounts of calcium are bael, bullock’s heart and orange. 
Besides the sapodilla, fruits low in calcium are maugosteen, plantain, 
avocado pear, tree tomato and pineapple. The sample of sapodilla 
exatained was grown on a sandy soil, deficient in lime. Hence perhaps^ 
its low calcium content. 

Phoipborut. — The phosphorus contents of the fruit samples examined 
range from 6.3 to 35.0 mgm. per 100 g. The following fruits show low 
values : — papaw, mangosteen, tomato, parrot mango, guava. Woodapple 
is richest in this constituent also, others showing high values being baeV 
young-eoonnut kernel nnd avocado. Oompaved with t.ho Indian figures 
(7) the phosphorus contents of local fruits are invariably poorer. 

GeMral difcuttiont and summary.— The results of analyses of 22 samples 
comprising 20 species of local fruit, generally confirm the findings' of 
workers in India (7) and the Philippine Islands (8) in regard to the 
composition of the fruits examined. Differences are, however, apparent 
particularly in regard to the mineral contents. The Indian figures for 
calcitim and phosphorus are invariably higher than the corresponding local 
figures. Climatic and soil differences would account for this fact. 

Local fruits, like most fruits, have (1) high moisture contents a 
notable exception being the bael fruit, (2) low percentages of portein, (8) 
traces of fat, except in the avocado pear and young-coconut, kernel, which 
are both rich in this constituent, (4) relatively high amounts of 
carbohydrates, the greater proportion of which is, in many oases, cane 
and reducing sugar, l5) varying quantities of organic acids— lime and 
woodapple being the most acid of those examined, (6) mineral constituents 
in very variable proportions, (7) vitamins, rnainly vitamiii 0, though a 
few are relatively well-supplied with vitamin A or its precursor carotene, 
(81 essential oils and esters which give the aroma to the fruits. 

No details are given in this paper of the vitamin contents of local 
fruits as these have been furnished in a previous publication (1). The 
papaw and the pineapple are characteristic in that they contain 
proteolytic or protein-hydrolysing enzymes of commercial value. Thus 
the papaw supplies papain and the pineapple bromelini, 
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Of the fniits exaniinofl bael, avocado pear, plantains ( the kolokiithi 
variety ) and young-ooconnt kernel have highest calorific val'iios. the 
high oil content of the avocado and young-coconnt Iccrnol contributing to 
thisresnlt. Plantains, jak, sapodilla and mangoes are rich in sugars. 
Woodapi>le is richest in both calcium and phosphorus, bullock’s heart and 
fruits containing largest amounts of fruit acids are lime, woodapple and 
treo tomato. — [Tropiml Agriculturist Vol. XCITI No. (i, Decmler 19HO). 

Yam* Tuber* etc. arc all stanihy foods. They dilTer but little In 
analytical composition, but artichoke is relatively poorer in fat than the 
other samples examined. Yams are generally poor in calcinm; some of 
then’ vizi, the colocasias (desaiala and dehiala B.) are rich in phosphoru's. 
The iron contents of two samples of yams are jotv. 

on teed* etc.— The mineral analyses of gingoly Indicate that it is very 
good source of calcium, phosphorus and iron. Tliis is food crop the 
cultivation of which should, be encouraged in Ceylon, tor the reason tliat 
in addition to being well supplied with the essential mineral constituents, 
it is rich in protein and fat (1). A minor food product of some interest, 
from the nutritive standpoint, is wild breadfruit (wal del B) seed. ’-Unlike 
jak, this seed is essentially an oilseed. It contiins 34 per cent, of oH 
and 13 per cent of protein and is fairly well supplied with phosphorus, 
but is relatively poor in calcium. 

Yoang-coconut water. — With a view to making the investigation on 
the nutritive values of local foods more complete, samples of king coconut 
(tambili S.) and young-ooconut (Kurumba S.) water were examined and 
compared with that of a mature coconut. Carbohydrates are the main 
constituents of the water of young coconut. .Bedmung sugars (3.95 and 
3.46 pec cent, respectively) amount, on the average, to over 86 per cent qf 
the total carbohydrates. Cane sugar is present only in small quantities 
(0.31 and 0.66 per cent.) In the water of mature coconut, the total 
carbohydrate content is lower (2„‘) per cent, in one sample), hut the sucrose 
consent is relatively much higher (1,9 per cent). Apparently, as the 
coconut matures, reducing sugars are converted into cane sugar.— 
{Troftioal Agriculturist Vol. XCIII No 6, Deaember 1939.) 

DEVELOPMENT OF MODERN COMPOSTING METHODS 

The deliberate use of rotted organic wastes— vegetable and animal— 
for the purpose of growing larger quantities of better crops seems to be as 
old as the art of agriculture itself. It is conceivable that primitive man 
may have simultaneously (1) noticed the superiority of natural vegetation 
growing in virgin forest land rich in organic matter, and (2) discovered 
the possibility of artificial cultivation of some of the plant species suitable 
for his foodv 
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At any rate, the impoitance of farmyard manure to crop growth has 
been stressed in anuient Indian and liiuropean literature (Ltussell and 
iliichards 1917). King {1936} has described in detail how the Chinese 
peasants of old took elaborate care to collect all av'ailable wastes amt 
ciouvei't them systematically into well-rotted’ composts. It is notewortiiy 
that in every part of the world this system of returning its own waste 
material to' land has 'maintained soil fertility in spite of continuous 
cropping' through the ages. The crowded population of China is still 
being maintained on the produce of its soil after its agricultural use for 
over forty centuries. This is perhaps the most convincing proof of the 
perfect balance of ancient systems of agriculture with their environment. 
It is very striking, indeed, that modern composting technique has very 
little to add to the basic principles underlying the Chinese method of 
m'aking nianute from agricultural wastes. 

Liebig published in 1840 his essay “ Chemistry in its application to 
.Agriculture and Physiology This marked the beginning of a period 
when scientihc investigations and commercial enterprise concentrated on 
the stimulation of crop production by means of factory-made chemical 
manure. Subsequent work atKothamsted and elsewhere established the 
manufacture of artificial fertilizers on a sound footing. Factories engaged 
during the war in the fixation of atmospheric nitrogen needed new 
markets afterwards. This further intensified the use of chemical manures- 
The use of buky farm manures fell into the background. It was even 
aperted that this practice was not an essential feature of agriculture. A 
school of scientific workers, however, soon arose who maintained that a 
certain proportion of humus is essential to preserve the crumb structure 
iu soils and that such a structure in turn was essential fox efficient plant 
growth (kussell, 1934; Symposium on Soil Organic Matter, 19’27). 

Another group of soieutists (Howard, 1937, believed that the 
artificial stimulation of soil activities for commercial cropping was sure to 
upset the natural balance of soil factors and in the long run might lead 
to evils not yet fully realized. They maintain, therefore, that in an^ 
agricultural system adequate provision is absolutely necessary for 
returning all the waste products of agriculture back to tbe laud. Howard 
(1937, 1) even maintains that in specialized systems such as the planting 
industries it may, be necessary to make provision for the supply of humus 
to the soil by manufacturing it at extra cost from other sources to enable 
the soil to meet tbe abnormal strain resulting from highly intensive 
cultural practices. 
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Also, tlie large majority of the cultivators in the world still belieVfi 
that the produce obtained by the use of chemical manures is not always 
equal in quality to that obtained by the tise of ordinary farm manure. 

Uecent discoveries of workers on animal nutrition have apparently 
confirmed this belief by their findings (McOarriaion, IDilC, 1987; 
Yiswanath and Suryanarayana, 19'J7: Kamiah, 1933). It has also been 
claimed (Howard, 1937, 1) that the use of iiumio manures from vegetable 
and animal wastes imparts disease resistance both to crops and the 
animals that feed on them. Keceutly a fresh impetus was received by 
the investigations into the nature of soil humus and the decomposition of 
organic wastes to humus (Itussell and Eichards, 1917; Waksman et al., 
1929; Du Toit and Page, 1930, 1932; Waksman and Iyer, 1932, 1933; and 
others), This was accompanied by zealous attempts of other workers to 
discover how to make larger quantities of humic manures and how to 
increase the speed of the decomposition (Carbery and Pmlow, 1923; Kao 
and Subrabmanyan, 1982, 1935; Anstead', 1932; Gadgil and Hegdekatti, 
1937). These workers aimed at ensuring a copions supply of cheap and 
properly made bumic manure. 

Eichards and ' Hutchinson (1921) artificially converted straw to 
humus by the help of ammonium sulphate. This lead to the develop- 
ment of the patented “ Adco ’’ process. 

i’owler (1930) and Howard concentrated their efforts on the utilization 
of all available organic residues for iiiaking composts of the Ohiueso 
type. Fowler stressed that it is necessary to build up au intensively 
active biological starter of the proper type to ensure a good start and 
maintain the speed thus secured throughout the course of decomposition. 
His system of making “ activated composts ” is hmuded on this principle 
and is applicable equally to both farm residues and town wastes. 

Howard aimed chiefly at making all typos of residues into couapoSls 
and thus increasing the supply of cheap humus. He saw in this a means 
to compensate for the existing shortage of cattle dung for manure-making 
in India where cattle dung is badly needed for fuel purposes in the 
absence of a satisfactory substitute. His work in this direction culminat- 
ed in the development of Howard and Wad’s Indore Process (1931, )935). 

This process aims at utilizing the harder residues by making them 
less refractory to the influence of the fermenting micro-organisms by the 
physical cracking of tissues or by exposing them to the corrosive 
environment of actively decaying material of a better composition. It 
lays special stress on starting the heap with a physical structure capable 
bf maintaining adequate aeration without undue loss of moisture all 
tbi'uugli the period of decay notwilbslanding its couj'pucliou duo lo tlic 
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aliriakage of fclie roUiug mass. It is niaiafciiined that a properly made 
heap will very soou develop within it all the required intensity of 
microbiological activity by itself. All the temperature ranges and 
sequences of the types of micro-organism necessary for composting will 
automatically appear. The process is aerobic, clean and sanitary as well 
as cheap and simple. The final product always maintains the proper 
standard of quality. ' 

The process, therefore, spread rapidly ail over the world and is 
applicable to a large variety of cultural systems and environments. It 
can convert all types of wastes quickly into well-rotted composts. This 
is typically iliistrated by its application (1) to the disposal of habitation 
wastes (Jackson and Wad, 1934; Howard, 1935, 1937, 1938), (2) the 
composting of cane trash (Tambe and Wad, 1935; Dymond, 1923, 1938^ 
and of sisal wastes, the wastes of tea, coffee, rubber and coconut and oil 
palms (Bagot, 1936; Howard 1938) and its modifications for making 
composts .with rain water (Timson, 1939) and by the intermittent supply 
of water from canals (Jackson, Wad, and Panse, 1934). 

Powler (1930) seems to have considered partially amerobio conditions 
during the later stages of decomposing heaps as having some beneficial 
effect. 

The author of this note has observed that under the hot arid climate 
of the Bajputana desert the compost made with three tu^ins had an 
inferior chemical composition than that produced by one turn or|,liy..' ■ It 
appeared that due to the differeut degrees in the ease of fermentation of 
the various coiupouents of the heap the more easily decaying portions 
under the stimulus of local climate reached the stage of complete oNidatiou 
and consequent losses by the time the more refractory parts were 
sufiicicatly crumbled down. It is possible that losses of this nature may 
bo kept down by lessening the number of turns or altering their intervals 
to regulate the ventilation to the desired degree. 

While investigating the possibilities of the liot fermentation process 
Kitjgopal et al. (1936) have concluded that in compost heaps a better 
conservation of carbon and nitrogen is possible when amhrobio conditions 
follow after a vigorous asrobic start with rise of temperature. The 
mechanism by which this is brought about is yet to be fully investigated. 

Howard (1937) has recently evolved what he calls ■' Sheet 
Composting”. This seems to suit wherever labour is scarce or costly, 
liesiduas of field crops are composted iu situ iu tlio field without collecting 
and removing them. The conditions in sheet composting are perhaps 
semi-aerobic. The following description by Howard will .illustrate an 
application of tbiu principle: — 
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This development was worked out during the last two years on the 
.potatO;aveag of. South. Liiqcolpshi.re which Jiave been to suller from 
^shortage of- humus. After .the. yea-croi),. grown for canning has been 
harvested, tho.land is immediately, drilled witli beans. The .sown area is 
tlien covered with a layer of crushed atravv from the shelling machines 
followed by a thiniayer of , farmyard manure. The Indore process then 
sets in on the surface of the soil. T'hc beans grown tbrpugb the 
fermenting mass and at the end of September are ploughed in with the 
layer of finished compost. Jlecay is rapid and by the time the iields arc 
.planted in potatoes the following spring the resulting humus has been 
incorporated in the soil and is ready for nitrification, .This modiffcation 
is known as sheet composting — the making of humus, in a thin 
layer all over, the surface. Catch . crops of beaus or mustard or a 
crop of weeds can alsp be manured, with humus. The. turf, of old 
pastures or old leys can be converted into humus in a similar fa|hiou, 
The Indore process has in this way been applied with sucepsa to , .no less 
than thr4e important practical problems, green manuring, the effective 
utilization of weeds and stubble and the better utilization of the old turf 
of grass land. 

Similar attempts at simpliticatiou are being made by applying waste 
organic matter direct to the soil with inorganic reinforcements 
(Eden, 1933, 1936), The present system of burying tea pruuings and 
loppings of siiade tree along with the chemical manures may also bo 
considered a similar operation. 

It appears to the author that perhaps the must economic and 
cunvenieht method of returning waste material to land will be a 
prelimintlry aerobic decomposition to a suitable stage followed by direct 
application to the field, a few weeks before sowing time, before preparatory 
cultivation begins. There seems to be some scope for such a method as 
it Involves the least deviation from current routine as well as the 
minimum of labour add care. (dgri. and Livestook in India Hcpt, 

B0RE.H0LE LATRINES AND VILLAGE SANITATION 

Bore hole latrines consist of a circular hole U .to 18 inches in 
diameter and 15 to 20 feet deep. They are most succesful if the hole 
goes atleast 3 feet below the surface of ground water, A squatting slab 
or plate of reinforced concrete 30 inches by 36 inches by 2^ inches with 
a Blopis to the hole 10 inches by G inches at the centre, is placed over 
tha hole. The enclosure may be built of mud .walls, old gunny bags, or 
. wrrugated iron sheets, cotton stalks etc. to afford privacy and protection 
from sun and rain. The holes are bored by means of special oarth<augers 
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in the ^arth which is moderately hard and compact. The site selected 
for such a latrine should be preferably in the backyard of the house 
and should be 50 feet away from any' well or tank and not subject to 
flooding. Such augers can be bought from the Allahabad Agricultural 
Institute or' Sangli Mission (Deccan), at a cost of about Bs. 35. In the 
earth of average hardness, two men can make a hole 15 to 20 feet deep in 
8 hours. Where- surface soil is soft, an empty barrel of 18 inches or 
cement cylinder should be placed to support the walls of the holes. 

A squatting slab is prepared by mixing cement and sand in the 
proportion 1 to 3 or 4 in wooden frame of 2^ sq. ft. A wire frame 24" 
by 24" with atleast 6 wires 1/10 of an inch thick inside the frame at 
a distance of 4" apart, should be kept into the above mentioned mixture 
to strengthen the slab. When a good number of bore hole latrines are 
in demand, the cost of manufacturing cement ooneret slabs comes to Ke, 
1-8-0 to 11s. 2-U-O. The cost of making the holo should not o-xcoed annas 
12. The enclosure materials cost nothing practically in villages. So it by 
propaganda a good number of this type of latrines are introduced, it shqnld 
not cost more than Ms. 2.8-0. 

When they fill up to 2i ft. from the ground level they should be filled 
up with' dry earth and the squatting slab maybe removed and placed over 
fresh bored latrine. This latrine, can b'e used by a family of 5 or 6 members, 
for an year. After allowing the used hole to ripen fc5r itleast six months 
it may be bored but again tor use as a* latrine’ and the earth removed can 
be used as a valuable luabure. ' ‘ ' 

If properly made and usedi there is no bad smell from it and flies do 
noli get into it. — {Bural £ndia--Jan. 1940). 

INDIA’S RISING STANDARD OF LIVINO ! 

, .No increase in pressure on land 
More- employed in Industry and Agrioxtllure 

A ttady of three decodes.— The assertion that pressure on land 
has been increasing in recent years is not borne out by facts, says 
Dr. "B. G. Ghate, in a study on “Ghanges- in the occupational distribu- 
tion of the population" issued by the office of the Economic Advisee to 
the' Government of India. * 

The enquiry, which is based on the occupation statistics edntained in 
the Indian Census from 1901 to 1931, has been made in view of the 
uneasiness at times shown at what is' considered to be the slow growth of 
the industrial population in India, 
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If the total number of persons following agriculture as a primary 
and principal occupation be taken together the number of persons 
occupied in pasture and agriculture shows a csonsiderable increase over 
the preceding years, The increase in the number of persons following 
agriculture as a subsidiary occupation is due partly to changes in 
classification, and partly to the development of smalbscala industries in 
the countryside. 

The great importance of such industries as an instrument for raising 
the standard of living has now been generally recognised; and the 
reports of the Registrars of Co-operative Societies and the Directors of 
Industries in the various Provinces show that the opneerted efforts on 
behalf of the provincial Governments in fostering these industries are 
being met with an increasing measure of success. 

The factors which are now favourable to the development of such 
industries are 

(1) increasing population ; 

(2) increased facilities for technical advice and the financial support 
from the provincial Governments ; 

(3) better facilities for marketing, througli co-operative and other 
marketing organisations ; 

(4) changes in fashion by which the produce of such industries is 
becoming popular especially in the urban middle classes. 

It is probable that' these factors wi 11 continue to operate for a long 
time to come and. therefore, that the development of such industries will 
not only help to raise the standard of living hut also provide an increased 
scope for subsidiary occupations to a large number of people living in the 
countryside. 

The number of persons occupied in the- cultivation, of special crops 
shows a progressive increase during the past 30 years. The special crops 
are mainly tea, coffee, fruit and vegetaldes, tea alone accounting for about 
25 per cent of the total number occupied. This increase shows that the 
people are , nqvf.. consuming larger quantities of tea, coffee, fruits, 
vegetables etc. 

, It is significant that the increase" in special crops which generally 
fetch a higher priee'tban the ordinary crops like rice, pulses, etc., and 
the increase in subsidiary industries are important factors which tend to 
jcaise tbe standard of Uyiug of the cultivator and tend to lower the 
pressure OD , the soil, 

- ^ an enormous increase in the number of subsidiary 

eooupations connected with industry and an increasing number of 
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agricultui’ists aie now devoting thoit time to snoli oooupiifeious with ii 
view to supplementing tlieir income from the land during slack season. 

Figures collected by Dr. Ghate siiow that industrial employment has 
been increasing at a rapid rate during the past 20 years. A.lthough these 
figures relate dhly to organized labour they may be taken as indicative of 
general employment both in organised as well as unorganised industries. 
Moreover the emergence of numerous small industries in urban and rural 
areas during recent years clearly proves that there has been a considerable 
progress in industrial activity, and there is every reason to believe that 
the forces now favourable to industrial development will gather greater 
strength during the next few years. 

In most of the discussions on occupational changes the fact that 
industrial oocnpations have been increasing progressively has been 
generally overlooked and attention has been concentrated only on the 
large number of people occupied in agriculture. It lias been argued that 
the large increase in population during recent years and the absence of a 
correspondingly large increase in industrial occupation as shown by the 
Census Figures for 1931 must inevitably result in reducing the standard 
of living and that the larger the growth of population tlie greater, in the 
absence of industrial development, thust be the poverty of the people, 

• i . 

A Popular Fallacy. — Such impressions are based on a confused notion 
that the only alternative to agricultural over-crowding lies in the transfer 
of a large number of people , from the agricultural into the industrial 
occupation. - ... 

Bnt it is not yet prqperly understood that with future development 
of the country there will follow an increased demand for personal and 
professional services which will create new occupations and fill the gap 
between the growth of population and industrial employment without 
increasing the pressure on the soil. 

It is significant that Ipdia is not the only country which, . with a 
well-developed agriculture, is faced with the problem of a rapidly 
increasing population. In the United States of America the population 
has been growing at a more rapid rate. 

Although there is every reason to believe that industrial occupations 
will continue to increase for the next few years, it is highly unlikely 
that even under the most favourable conditions possible, the proportion 
of industrial workers per 1,000 of the working population will be much 
higher than it is today. Even assuming that Indian industries have not 
yet reached the maximum limit of expansion there is no reason to believe 
that the forces which tend to lower the proportion of industrial workers 
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In other countries will not, aftoc a certain stafie of development, hogin io 
operate in India. 

This does not justify alarm and pessimism Itecauso there has been 
considerable increase in cccupations connected with the distributional 
services and also with personal and professional services. Changes in 
occupations connected with these industries show that ths tendency now 
operating in the United States of America and most of the highly 
developed industrial countries of the world have to a higher extent 
begun to operate in India. 

Between 1921 and 1931, the number of people employed in Industry 
increased by 10 per cent., in Law by 236 per cent., in Medicine by 25 
per cent., and in Instruction by 49 per cent. The increase in trade in 
articles of luxury, chemical products, bricdcs, pottery, tiles, etc., cafes, 
hotels and restaurants and trades in miscellaneous articles show the 
changing requirements of the people arising from changes in social and 
economic habits. 

It would, therefore, appear that much of the dis-satisfaotion caused 
by the apparent lack of a large increase in industrial employment shown 
in the Census statistics has been due to an undue emphasis on the 
possibilities of industrial developments as the only solution of tlie 
problems of unemployment or under employment in agricnltnce. 

The concentration of attention on the industrial aspect of the 
problem, to the exclusion of all others, is also responsible for the general 
impression that tlie growth of population and the excessive dependence 
on agriculture are gradually lowering the standard of living. With the 
farther economic development of the country, however, there will be an 
increased scope for almost all the occupations and new channels connected 
especially with distributional and other services will arise and will 
continue to absorb a larger proportion of the growing population. 

There has been a progressive decline in the number of females 
occupied and this is particularly welUmarked in the 1931 dgures. 

This decline has given the impression that the total number of 
persons occupied has also been declining although the number of males 
occupied show in every census and in every occupation a considerable 
increase. This decline in the number of females is largely due to 
changes in classification which also affect the iucrease in the number of 
males occupied. 

It the classifying methods of “ workers ” and “ dependents ” liad 
remained.thc'same in 1931 as in 1911 and 1921, it is certain that the 
total number of persons in each occupation would have shown a much 
lireater increase than it actually does in 1931v 
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Moreover, ifc is probable that in respect of certain occupations namely 
exploitations of minerals, preparation and supply of material substances, 
trade in foodstuffs and building materials etc., the 1931 figures are 
considerable underestimates. The importance of these changes should, 
therefore, be borne in mind in making a , comparative study of the 
occupational changes and due allowance should be made for them. 
(Indiiin Injormalion of 1st Feb. 19-10 Vol, 6), 

CHANGES IN THE NOMENCLATURE OF IMPROVEIX VARIETIES OF CROPS 
ETC. BRED AT THE IMPERIAL AGRICULTURAL RESEARCH INSTITUTE 


A list of the old and the new names of the varieties of crops under 
distribution is given below : — 


1 

Crop. 

i 

Old name. 

1 

New name. 


Wheat 

Piisa 

-1 

1. r. 

4 


,, 

.12 

I. P. 

12 

•1 

52 

I. P. 

52 


If 

80-0 

1. 1>. 

80-5 

„ 

ff 

111 

I. P. 

111 


ff 

111 

1. P. 

114 


?> 

120 

1. P. 

120 


ff 

12.3 

1. P. 

125 

j| 

ff '• 

10.5 

IP. 

105 

JJarely 

r, Type 

JH 

1. P. 

13 

V 

ff ?? 

21 

1. P. 

21 

Oats 

13. S. 

1 

I. P. 

1 


„ 13. 3. 

2 

LP. 

2 

!> 

„ Hybrid 

C 

I. P. Hyb. 

1 

If 

5? 

(4 

I P 

X. X . ,, 

2 

l» 

ff ff 

J 

I.P. M 

3 

Paddy 

Typo 

9 

I. p. 


i 

)» 

if »* 

IB 

I. p. 

18 

)) 

ff If 

‘24 

1. p. 

24 

ff 

n »» 

31 

I. p. 

31 

»» 

ff f* 

5-2 

1. p. 

52. 



1-24 

1 LP. 

124 


»> )» 

129 

1 I. P. 

129 

•5 

ff ff 

144 

I. P. 

144 

Kabar 

ff ff 

1 5 

LP. 

13 

j) " 

?5 tf . 

24 

1 1. P. 

24 

:f 

3 ? ff 

51 

i I. P. 

51 

V 

ff ff 

04 

I 1. P. 

04 

if 

:f '» 

80 

r. p. 

80 

Gvmn 

ff :♦ 

2 

L P. 

2 

;» 

3) V, 

0 

1. p. 

(> 

. 

r J) 

17 

1. p. 

17 
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drop. 

(inuii 1 

Old naiue. 

1 

TiiHii 'J^ypc 

1 

•25 

New name. 

1 

1. F. 

■25 

* f 

i •* 

?) 

•2.S 

I. 11 

•28 


! 

31 

r)fS 

,1. F. 

od 

1 


5S 

1. F, 


Miiuy 

1 

5 * 

• ) 


IS 

1. F. 

.us 

) : 

»» 

2 a 

1. F. 

•23 


n 

31 


1. 1’. 



:3 

I3 

m 

I. F. • ‘ 


Urid 


*} 

4 

1. F. 

1 

13 

>? 


0 

I. F. 

0 

0 


33 

7 

J. P. 

7 

n 

'3 

>» 

n 

T. 11 

14 


n 

33 

H 

I. 11 

11 

M 

»f 

Hybrid 

III -8(5 

T. 11 Hyb. 

I 

Pens 

Jf 

• S. 

21) 

J. 11 

20 

Liiiyoc'd 

3' 

Typo 

12 ' 

111 

12 

ij 

'!• 


53 

121 

1. 11 

121 

f» 

*1 

1-24 

I. P. 

121 


)f 

H 

10 

1.11 llvb. 

10 

!t 

•5 

If 

21 

1. F. 

21 

»3 

»3 

3* 

55 

1.11 „ 

55 


•• 

13 

(58 

1. 11 

(58 

Scsiiuiiiui 

1 3 1 

Type 


1. 11 

H 

•> 

\ 

33 

?3 

7 

1 . F. 

■7 

•» 

*3 

31 

•Ai 

I. 11 

•20 

Safllowct 

?3 

33 

Hu 

I. F. 

:-U 

(lliilli 

*3 

T3 

HI 

I. 11 

84 

»T 

3*' 

‘3 

H 

I. F, 

II 

JD 

3 1 


■1(5 A 

I. 11 

1(5- A 

3-1 


3 » 

51 

1, F. 

51 

rleinp 


53 

H 

I. 11 

H 

»5 

i 

•3 

11 

1. F. 

(5 

Tobacco 
(N. Tabacuni) 

New lIibi«cuH 


r. 11 Sab 

5 

, Fusa 'I’vtn’ 

•28 

I, F. 

•.;8 

JJ 

33 

33 

58 

1. 11 

58 


>3 

33 

(58 

1. F. 

(5H 


y» 

Hybrid 

142 

1. 11 U) b. 

1-12 

Tobacco 
(N. rustica) 

13 

Type 

18 

I. 11 

18 

Indian Hemp 

»3 

?5 

1 

I, 11 

1 


tilE FIG IH RURAL AReAS 

The possibilities of the Hg in rural areas have not been fully explored. 
The reason for its slow penetration into these parts is largely due to tlie 
fact that the tree requires an annual pruning. A tree left to the whims 
of Nature will soon become unproductive or bear fruit of no commercial 
value. ' 

In the Government Gardens at Lucknow there is a variety called 
Black Ischia. The fruit when ripe assumes a purple colour, is luscious 
and grows to the size of an egg. A single tree fetches about Us. 5/-, 
Considering the space it occupies, the return is excellent. 

Bor village planting it is one of the most suitable fruit trees for 
planting in closed' in areas. During the winter mouths it is devoid of 
all leaf which permit the maximum amount of sun to penetrate these 
enclosures — a very desirable feature. 

DeKription. — Botanically it is known as Bicus Garica while in the 
language of the Province it is called Unjeer. It belongs to the Urticaceae 
family. The Peepal, Bargad, Goolar, Pakor all belong to the same 
family. 

It demands very little attention, except for an annual pruning of its 
branches. During the months of November to February it is deciduous. 
As soon as the warm weather sets in the tree breaks into leaf at the 
same time producing fruit buds, which later set fruit abundantly. 

The fruit begins to ripen in April and from this time till the end of 
June ripe fruits are harvested. As soon as the rains set in the fruits 
cease to ripen, and those that remain turn yellow and drop oil. 

A second crop of fruit is produced during the rainy season but they 
never ripen and are quite useless. 

Soil, Water and Manure. -Though found growing throughout the 
Province, the tree will not grow to perfection in sandy soil. It prefers 
a tenacious clayey soil provided tlrere is sub'Soil drainage. In soils such 
as this it will bear the best crops. 

It will not however succeed on low-lying water-logged soil and such 
situations should be avoided. 

As soon as the fruits have reached the size of a marble, the trees must 
be copiously watered twice a month from now onwards until the crop has 
been harvested. This is the only time water will be required in normal 
seasons. 

Propagation.— The fig is probably one of the easiest trees to raise 
from cuttings and it is quickly and easily multiplied by this means. 
“ Goot ” is however preferable. By this method sturdy plants can be 
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raised in a very short time and as these make very rapid growth, ati 
orchard can be eatablislied quicker than w'hen plants raised from 
cuttings are used. 

All the growth that is taken ollP at priming time can be used for 
cuttings. These are cut into lengths about lil inches long and planted 
out in prepared beds ouo foot apart each way. This is done in 
December and plants are ready for planting out in the following July 
and August. 

Young trees, three and four feet high, can bo raised by this method 
within a few weeks and the advantage of such plants when compared 
with those raised from cuttings is self evident. 

Planting- "-Plants raised from cuttings in December are ready for 
planting out in' the following July. 

In sandy soil the plants should be spaced out L5 feet apart, but iu 
rich soil, where a vigorous growth is made, the distance may be increased 
to 18 or 20 feet apart. 

Praning. — This operation is absolutely necessary if the tree is to 
produce edible fruit which will ripen on the tree. A tree left unpruned 
will not do this. 

It is imperative to train the tree low to the ground causing it to 
assume a spreading habit. — {Department of Agriculture U. P. Bulletin No. 20). 

M , .1 

ANNUAL CROPS FROM ONCE-SOWN WHEAT 

Panners all over tlie world are interested iu the experiments of a 
Russian plant breeder who has produced a kind of wheat tliat comes up 
year after year though sown only once. 

This new grain, which may prove to he the most important 
agrhiullural discovery for many years, is a cross between ordinary winter 
wheat and a Siberian variety of grass which has troubled faruidrs in 
many other countries besides Russia. 

Wheat gins weed, —The weed has spreading roots that live and send 
up new shoots even after the grass itself is destroyed. The purpose of 
the Soviet experimenter was to combine the enduring powers of the root 
with the food'beafing qualities of wheat, and to this end 'he lias worked 
for five years. 

' • He has succeeded in growing three successive crops of the new plant. 
Bread of a superior flavour, so it is claimed, has been produced from the 
lidur which contains more gluten than ordinary wheat Hour, TIiq plant 
will now be subjected to practical- field trials anil agricuUnralists 
throughout the world will await results with interest. Bindu). 



aUALITY OF GHEE 

Bjfeois of Cattle Feed and Breed 

Manafacturins method* and quality. — Experiments which make it possible 
to determine the quality of ghee, and to distinguish genuine ghee froni 
adulterated mixtures or pure substitutes have lately been completed at 
the Imperial Dairy Institute, Because of the modern methods ' of 
hydrogenation and oil fat refiqing, the solidity grain structure, colour, 
taste and aroma do not now-a-days, completely guarantee the purity of 
any sample, the only other alternative is to depend upon what are called 
the physical and chemical constants of ghee such as its Reichert value, 
Iodine value etc., which though variable, ordinarily lie within certain 
limits, depending chiefly on the feed and breed of the cattle. Reichert 
value indicates the extent to which volatile water, soluble acids aye 
present while Iodine value gives the percentage of iodine with which the 
unsaturatod acids of fat can combine. 

Five pairs of Sindbi cows, all healthy and in early lactation, were 
selected for the experiments. The animals in each pair were more or less 
similar in weight and milk yield. All were taking a concentrates ration 
of 36 per cent of wheat bran, 18 per cent each of groundnut cake, gingili 
cake and gram husk, and 10 per cent of crushed Bengal gram. 

Experiment* with food. — The experimental food was made up in equal 
ratio of wheat bran and oil cake only. Oakes of groundnut, gingili, 
linseed, cotton seed and cocoanut respectively were used for the dijSerent 
groups. Samples of butter and'i^ee were prepared from the m(|k of 
each animal, one just before the experinent and again twice at inteKV|i^ 
of ten days. The analytical constants were calculated in all paaes^ 
according to approved methods and tabnlated and examined. . 

For comparison, 15 days after the first experiment, .a second experiment 
was performed on one of the groups, and oil cakes from the concentrated 
mixture were replaced by carbohydrates. The new mixture was made up 
of 40 per cent of wheat bran, and 20 per cent of each of crushed wheat, 
crushed oats and barley. 

The results show that groundnut, linseed, gingili cake and cotton 
seed increase the Iodine value and decrease the Reichert value while 
cocoanut cake dj^reases the former without any appreciable effect on the 
latter. Oil cakes on the whole bring down the carotene and vitamin 
A contents of 'the butterfat, which constitute its nutritive value, while 
foods rich in carbohydrates increase them. 

It was also noticed that the composition of the milk fat of animals 
fed on oil cakes tends to become similar to that of the oil. The texture 
is affected, gingili cake producing a soggy soft butter and ghee. Cocoa 
and linseed improve the quality of the butter but impart an oily flavour 
to the ghee, 
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Breed aod Butter. — To determine the etTocfcs of breed ou l)utket uud 
ghee, two Murrah buffaloes and a jiair of cows of each of the four breeds, 
Ayrshire. C!ross'l)red, Sindhi and Oir wore maintained for four vveoks 
under identical conditions witli regard to liouaing, <*lcanin{{, e.\orcise, food 
etc. Tl'.oreafter, at intervals of a week, .six lots of samjilos of Imtter from 
each breed were prepared an.l tlujir analytical constants determined. 

The results show that the several constants depend on different 
breeds but not appreciably on individuals of tlie same breed, the foreign 
breeds, transferring more carotene from the* feed to the fat than the 
Indian breeds, but under ordinary working conditions in India, Bindhi 
butter proved in the long run superior to foreign butter in firmness and 
flavour. 

A study w^as also made at tho Institulo of Iho effects of the methods 
of preparation of butter and ghee on fcbeir analytical constants. Butter 
is prepafisd in India either by the cream process or by the curd process. 
In the former, cream is separated from milk, ripened with or without a 
starter and the butter churned in a barrel churn. In the latter process, 
milk is curdled with an inoculum of the previous batch And the batter 
churned in an indigenous churn known as the paddle churn. 

Again, ghee is prepared either by the decantation process or by the 
methpd of boiling off of moisture. In the ' first butter is gently heated 
and ibe fat layer carefully drawn out, when tho nurd layer has 
congulatedi The moisture then is evaporated by further heating. The 
second method by which the batter is heated on a gentle fire until all the 
moisture is boiled off and tho curd partially fried is the widely practised 
one in India. 

CnrB Iti^eu Batter. — The experiments show that tho curd process 
butter is richer in colour and flavour and the ghee firmer in texnre, than 
cream process butter and ghee. But the pliysical and oheraical constants 
are hoii appreciably affected by tho method of preparation, provided it is 
hygienic. 

Th^fbllowing figuVes compiled from the experiments of the imperial 
Dairy Institute and tho data collected by previous workers in the field 
give the limits of variation of cow and buffalo ghee and may be of 
interest to the scientist and large scale manufacturer. 

Gow Gliee Buffalo Oliee 


Beichart value 
Polenske value 
Kirchner value 
Ipdine value 
B. R. leading at 40°C 


not less than 23 
1.5 to 3.0, 
not less than 10 
‘26-3B 
40-46 


not less than 30 
1.5 to 3.0 
not less tlian 25 
30.3R 
40-40 
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It does not necessarily follow however that any sample within the 
above rapge is genuine or one without, adulterated. All available 
information about the history of the sample should be obtained and 
considered with all constants before an opinion is expressed . — (The 
Ilitavada, Sunday, April 28, 1940). 

i . , , . 

HORTOMONE A FOR THE ROOTING OF CUTTINGS 

Hortomone A manufactured by the Imperial Oheiuical Industries is 
a synthetic preparation developed by Imperial Chemical Industries 
Limited for stimulating and accelerating the formation of roots in 
cuttings. 

Plant physiologists have recently found that minute quantities of 
certain chemical substances called plant ‘ hormones ’ or ‘ auxins ' stimulate 
the production and growth of roots. 

Hortomone A has the properties of these hormones and its 
effectiveness has been demonstrated both in the laboratory and 
in the field by collaboration with practical nurserymen. 

The principal use of Hortomone A is for the treatment of plant 
cuttings which depend for their successful development upon their ability 
to put out vigorous roots before they are attacked iind destroyed by 
fungi and bacteria. ’ 

It is almost impossible to'get cuttings from certain plants to root, 
others can only be grown undet fhe most exacting conditions, but even 
with cuttings' which root easily many fail to ‘strike’ in spite of every 
attention. This is a source of disappointment to the amateur gardener 
and a financial loss to the professional nurseryman. 

The use of Hortomone A increases the percentage of successes in 
plants commonly propogated by cuttings. It enables cuttings which 
normally strike with difficulty to be grown with ease and ensures stronger 
and more vigorous plants. 

The effectiveness of Hortomone A for many plants has been proved 
by careful experiments at Jealott’s Hill Researcli Station and elsewhere 
by the co-operation of the proprietors of Knap Hill Nursery, Ltd, 
Woking, Surrfeiy and Messrs John Waterer, Sons and Crisp, Ltd., of the 
Floral Mile, Twyford, Burks. In each experiment carefuF comparison 
was made between treated and untreated cuttings, set out under 
conditions which were otherwise identical. 

Directions for nse. — Hortomone A is a very active preparation and 
must be diluted with water before use, only freshly diluted solution 
should be used. For the treatment of cuttings 1 part Hortomone A 
should be added to 820 parts, equivalent to i fluid ounce (1 table-spoon) per 
R 
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gallon or 1 teaspoonfiil per quart. Although tills strength is reooni mended 
as normal some plants may be found to respond more readily to a weaker 
and others to a stronger concentration. In general soft cuttings require 
somewhat lower concentration than woody typos. 

Strengths below ‘2 tahlespoonfnls are likely to bo inelTootive, whereas 
strengths above 2 tablespoonfuls per gallon may prove harmful. 

Two methods of applying Hortomono A to cuttings have beon found 
practicable. 

(1) Take the cuttings ready for insertion in the rooting medium, 
bunch them together and stand them in the dilute solution of Hortomone A 
to a depth of one inch or so for about 14-— 18 liours. Any convenient 
vessel may be used. After the period of soaking (quite conveniently over- 
night) remove the cuttings from the Hortomone A solution rinse them in 
water to wash off the surplus solution, and sot them out in-the ordinary way. 

As little time as possible should ho allowed to elapse between taking 
the cuttings and immersing them in Hortomone A solution. After 
treatment the cuttings should bo set out without delay. 

To ensure the maxiinuin activity do not use the same solution twice, 
but make up fresh material for each batch of onttings. 

On planting out the cuttings no further treatment other than that 
which they would ordinarily receive. 

(2) Alternatively the cuttings may be planted out in the usual 
manner and the beds thoroughly watered. Then make up a solution of 
2 tablespoonfuls of Hortomone A per gallon and water it into the beds at 
jr pint per sq. ft. Syringe (not water) the foliage with plain water to 
remove any solution. Thereafter the cuttings should receive normal 
attention. 

Method 1 is recommended where possible bub either method may bo 
applied to cuttings whether set up in frame or house, with or williout 
heat, or in the open ground. 

Hortomone A may bo used at any time of the year for hard or 
sott*wooded cuttings and evergreen or deciduous plants. 

Pricei.— The following are standard packages of Uortoinono A. Prices 
are applicable in Great Britain and Northern Ireland and are subject to 
alteration without notice. 

16 oz. bottle 21/. 

8 02. bottle 12/0 

4 oz; bottle 7/0 

2 oz. bottle 4/. 

■ Instroctibns for, use on every bottle. 



rRUiTs AMD vegetables 

The average adult requires 2,400 to 2,700 calories per day. It is 
estimated that an average vegetarian family gets 240 calories per pound 
of the vegetables they use ordinarily. 

Fuel values of fruits and vegetables are less than cereals but compare 
favourably with that of milk. In fact the lower focd-value is an 
advantage in that it could be eaten in large quantities without causing 
constipation. Besides the fruits and vegetables give bulk to the food 
residue aud prevent constipation. 

Fnel value. 

Lettuce and cucumber ... 100 colaries per lb. 

Sweet potato and sweet corn ... 450 „ 

Melon ... 60 „ 

Banana and plums ... 350 

As regards vitamins each fruit and vegetable has its own special 
property. 

Vitamin ‘ C.’ — Apple, Lettuce, Banana, Grape juice, Lime juice. Orange 
and Mango. 

Vitamin ‘ A.’— Mango, Spinach, Carrot, Beans, Sweet potatoes, and 
Green peas are rich in Vitamin A. 

, Vitamin ‘ B.’— Most vegetables including leaves and foots and tomatoes 
are a potent source of Yitamiu,B. It is not necessary for our people to 
depend on toddy for Vitamin B. 

Blending of different dishes is an art ; for instance starch rice with a 
starchy vegetable or meat with a proteid vegetable is wrong. 

It is necessary to make up a food in a systematic manner based on 
the needs of development of the human body. It is not enough if we^-at 
to fill our stomach. 

We can get all essential mineral substances required for body- 
building from vegetables, sugar from fruits and fats from pulses. 

“An apple a day keeps the- doctor away,'’ If this is true, -then a 
mango a day should make people in India mighty as the mango contains 
eight times the vitamins contained in the apple. 

An enquiry made in Bombay showed that people were getting less 
than an ounce of fruits and vegetables per day. 

The diet of school-children should contain increased fruits and 
vegetables. 

Some fruits are cheaper than cereals. Use of fruits among mag-^aa 
should be encouraged. At present it is restricted because 

(1) Lack of knowledge uf its food value due to backwardness of 
education. 
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(‘2) Lack of organization to distribute it properly. 

13) Uestrioted cultivation duo to no demand. 

(1) Absence of means to conserve surplus. 

But the position is slowly changing, yome section of people are 
creating taste for fruit and vogclablcs. Fruits should not be considered 
mere luxury of the rich. Large (]uaatitios of fruits are imported. 

In India area under fruits and vegetables is u.2 million acres. lu 
addition to this fruit and its products worth lb milliou rupees areaumially 
imported. 

Efforts are being made to try experiments with fruit trees. A 
number of experimental farms bavo been started in ludia. 

Improvement in grading and packing are being effected. Transport 
companies are giving all facilities in distributing fruits and vegetables 
quickly and safely. Canning factories and cold storage are being 
established. You hear slogans “ Eat more fruit.” 

We see more fruits and vegetables in the markets these days. 

In Japan there has been the ‘nutrition revolution.’ Nobody to go 
■without fruits and vegetable meal in the country.- -{Poona Agricultural 
College Magazine, Vol. XXX No. 2, Jtily 1938.) 


L'- ^ 
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The Nagpur Agricultural College Magazine 

It is proposed to bring out tin; duly issue of tho 
Maga/dnc aa a ‘Students^ nuinbor. Tho students of tho 
College arc requested to oontributo articles to this issue on 
subjects bearing on Agriculture, Village Improvement 
etc — 

All contributions should reach the undersigned before 
the lOth Juno 1940. 

Two prizes of Ks. 10/- and 5/- will bo awarded to tho 
contributors of the best articles. 

yd/- K. y. y. iyuji, 

Treasurer and linsiness Manager^ 
for Kditor, 
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College and Hostel Notes 

Hooonr to the Alma Mater.— It is our unique privilege this time to 
have the opportunity to congratulate a number of our past students, who 
have recently distinguished themselves in life, and have thus brought 
honour to their Alma Mater. Dr. V. G. Vaidya aft^r a brilliant career in 
the College, went abroad for further studies, where he was ' awarded the 
Ph. D. degree by the Bristol University. He how enriches bur College 
Staff as Assistant Professor of Agriculture. We trust that as a member of 
the staff he will have the same measure of success as be has' as a student 
of this College. 

Mr. B. B. Dave, L. Ag. Ofticer in-charge of the liice Research Scheme 
at Baipur has been awarded the M. Sc. degree by tlie Nagpur University 
for his work on rice cultivation. He thus get/ the honour of being the 
second M. Sc. (Agr.) of the University. Rao Uahadur D. Bal, out 
Agricultural Chemist being the first to/get this hciQQur^l We-.; hope that 
this timely appreciation of Mr. Dave’s labours by the University will 
sustain him in tackling a host of the problems of rice cultivation which 
may prove of immense value to the cultivators. 

Mr. M. G. Kamkholker B. Sc. (Agr)., a graduate from oiir College 
has been recently placed in charge of the statistical work in H. B. H. the 
Nizam’s Dominions, after receiving training in statistical work at the 
Statistical Laboratory, Calcutta. The development and application of 
statistical methods in India are comparatively of recent origin. There is 
therefore a very wide scopb in this sphere for an intelligent and bard 
worker; we trust that Mr. Kamkholker w'ill make valuable contribution 
to the satne; 

Another old student of our College Mr. V. S. Gokbale, L. Ag. (Hons)., 
who has devoted liim-self to agriculture in Iiis own village has recently 
published a book on Volley Ball. This book has been very well received 
by the press and the public. The game of Volley Ball has made its 
appearance on the sports fields in India very recently pmd bids fair to get 
into the front ranks in the near future. This is due to its cheapness and 
the possibility of playing it almost all round the year. Mr. Gokhale’s 
publication which explaiUs the rules of the game, and introduces lively 
discussions on the varioTis methode of attaining proficiency in the game, 
and developing the team work, will therefore serve as a timely guide to 
the large number of persons interested in the game. Similarly the choice 
of the medium i. e. Hindi in which the book has been written is tliereforo 
very happy. 
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The College Exammationi. — As tiio cxaminatiuns uppruudied uuai'Oi* 
most of the students were engaged in serious study. The Intermediate 
lixainination results of this year are remarkable for the largest number of 
students who have obtained first division. This is unpreeedonted in the 
history of the College. 

Tljie College Hoatel. — The hostel has this year the good fortune to 
shelter the College itself. But our worthy Principal Mr. M. A. H. Churchill, 
with gfeat inconvenience to himself, accommodated the College Office in 
the mipinium space. His constant presence so near us has benefited the 
residents immensely. 

“ Out of evil comes good.” The whole of Nagpur is awfully 
frightened due to water scarcity, but this adversity has indirectly 
benefited us most, as that bane of our existence in the College Hostel- 
tho Pail Depot has been abandoned temporarily atleast. Let us hope that 
the advent of the rains does' not bring our eratwbile neighbour back to us. 


NACPUR UNlVERSin EXAMINATION RESULTS. 1940 


The following sfudeuts 

are 

deolardd to have passed 

at the 

Intermediate Examination in 

Science (Agriculture) held in March 1940 

in the divisions noted against their 

names : — 


Jagannath Hota 

1 

V. S. Barker 

2 

J. P. Shrivastava 

J 

W. Ji. Chauiey 

2 

B, B, Misro 

1 

W. L, Agarkar 

2 

S. li. Ohopde 

1 

C. L. Arzare 

;i 

S. li. Paine tkar 

1 

K. li. Surambekar 

0 

P. M. Tngley 

1 

P. N. (lawande 

:.i 

A. M. Desh pillule 

1 

Syed Kitayatullah . ... 

;; 

K G.Kelkar 

I 

W, J), Sawargaonkur 

:■} 

Ajit Singh 

U 

G. S. Sinhal 

Pass 

B. B. Banerji 

2 

K. C. Nema 

JJ 

M. Ganpat liuo 

‘i 

Mobd. Sayecdullah .Khan ... 

9? 

M. G. Mohoui 

‘J 

S. A. Stevenson 

5J 

M. P. Dwivedi 

2 

H. B. Thawle 


Mohd. Bilal Khan 

2 

S. A. Husain 

:? 

P, T. liajkondawar 

2 

B. S. Cliauhan 

>> 

li, P. Deshpande 

2 

{Under Ordinance No. W) 


li., L. Agrawal 

2 

B. G. Wakhale 

8 

li. S, Baghuvanshi 

2 . 

S. S. Pbadnaik 

8 

li. 't. G hodimaroy 

2 

ll-G. Limfiay 


Triloehan Singh 

2 
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(Under Paragraph 12 of Ordinance No. 17) M. V. Lele ... Pass 

K, K. Bhargava ...Pass B. B. Jalit ... „ 

K. M. Singh ... ., S. S. Khokle ... „ 

Sir Arthur Blenuerhaisett Memorial Medal is awai'dod to Jagannath Hota, 

for standing first at the Intermediate in Science ( Agriculture) lUxamina- 
tion of 1940. 

The following stndents are declared to have passed at the B. Sc. 


( Agr. ) Examination held in April 1940, in the divisions noted against 

their names. 




G. R. Shirpurkar 

1 

A. N. Rokde 

3 

Abdnl Wali 

2 

C. M. Kekre 

3 

Asgharali Raja 

2 

H. N. Das 

3 

D. 0. .Lain 

2 

N. P. Shrivastava 

3 

G. P. Chaubey 

2 

R. K. Shukla 

3 

H. S. Thakur 

2 

R. N. Tiwari 

3 

,T. P. Nema 

2 

S. N. Sakalley 

3 

K. R. Sahasrabudhe 

2 

S. S. Tomar 

3 

M. M. Gupta 

2 

B. W. Lakhe 

... Pass 

M. R. Banpurkar 

2 

D. R. Valdya 

... 

R. V. Gumasta 

..2 

R. S. Kachwaha 

... 5 , 

V. B. Mandlekar 

2, 

.#;R. C. Deshmukh 


V. W. Deshpande 

2 

V. P. Avadhoot 

... 



Y. V. Salpekar 

... 


Under the provisions of Paragraph 11 of Ordinance No. 18, the 
following examinees are declared eligible to present t hemselves at one 
or more subsequent examinations, only in the subject noted against 
their respective names 

H. N. Soni . . . Botany and Plant Pathology 

P. K. Mukerjee ... Botany and Plant Pathology 

S. A. Joshi ... Botany and Plant Pathology 

I. Sir Arthur Blennerhumtt Memorial Medal is awarded to 
G.- R. Shirpnrkur, for standing first at the B. Sc. (Agr.) Examination 
of 1940. 

2. Chakradeo Memorial Medal is awarded to G. R. Shirpinrkar for 

obtaining the highest number of marks at the B. Sc. (Agr.) Examination 
of 1940, from among the examinees admitted to the examination for the 
first time and placed in the first division, 
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THIRD YEAR PROMOTION EXAMINATION, 1940 

The following students have boon promoted to the fonrlli year class. 


K. S. Krishna Jiao 

B. K. /^injardfl 

U. C. Pradhaii 

H. S. Mehta 

Babiilal Nema 

1 >. P. Keoto 

S. L. Patni 

^r. V. [jolo 

S. K Abhyankar 

1\ H. Tliakur 

S. K. Gangrade 

P. 0. Kharc 

R. S. Chouban 

P. V. Deo 

M. K. Shingarey 

A. D. Kane 

W. P. Sole 

V. V. Gokhalo 

R, P. Jyotlshi 

M. V. Kothekar 

S. L. Sbrivastava 

a 8. Khoklo 

S. L, Gadwe 

V. U Golhar 

K, K. Bhargava 

K. M. Singh 

M. K, Oke 

8. P. Ohitnavis 

K. P. Lele 

M. n. Ilnddar 

P. C. Vertna 

G. D, Hishikar 

R. N. Bhargava 

R. B. Jalit 

D. K. Sohoni 

H. S. Dabir 


FIRST YEAR PROMOTION EXAMINATION, 1940 

The following students liave been promoted to the second year class* 


P. S. Parsai 

N. K. Ohitnavis 

B. L. Nayak 

M. P. Sbrivastava 

G. 8. Powar 

B. Tj. Rabangdale 

R. 0. Jain 

M. H. Honwalkar 

N, R, Hobni 

K, J. J^esb pando 

D. D, 81mkla 

Ji, B. Vyas 

G, A. Aparajit 

0. V. Gaik wad 

G. T. Saoji 

S. A, Kaptan 

8. N. Khutate 

V. D, Barve 

R. T. Desai 

U G, Kolte 

Iiaxman Pando 

G, P, Kokardeknr 

M. N. Durge 

Jt. N. Haksena 

D. Ij. Potfode 

N. J4, Maharanwar 

P. S. Pimpalgaopkar 

A. V. Bakshi 

A. K. Mobarikar 
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Editorial Notes 

REHABILITATION OF THE CO-OPERATIVE MOVEMENT IN BERAR 

The co-operative movement in Berar is passing through a 
very critical period at the present rhoment. Nearly half of the 
primary societies are under award or liquidation, and almost th6 
whole of the amount due from them is long overdue. The 
balance sheets of the twelve leading Central Banks disclose an 
alarming position. They are altogether showing a d,efioit of 
Rs. Ib.l4 lakhs. Excepting three of these banks which could 
just balance their incomes and expenses, the others were running 
at a total yearly loss of Rs. 2.7 lakhs. This was the position on 
30th June 1938. Since then it has definitely gone worse. These 
banks found most of their working capital frozen as the debtors 
could give nothing but their lands. Hence lands extending over 
49,000 acres came in the possession of those banks, and the 
paucity of their liquid assets ultimately compelled them to close 
their doors. The co-operative movement in Berar was thus 
called upon to face a major banking crisis. 

The principal causes which brought about such a position as 
pointed out by the Berar Co-operative Enquiry Committee are : — 

“(1) Heavy financing before and during the boom period and 
more on the basis of assets than on the paying capacity. 

(2) Failure to strike the overdues on the head, the moment 
they appeared. 
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(3) Speculative reliance on a possible appreciation of land 
value and lifting of the cloud of depression in the near future. 

(4) Fall in the values of lands beyond all expectations. As 
a corollary to fall in values of land, the letting values also have 
gone down, thus adversely aifeotiug the banks which had largo 
areas of land to lease out. 

(6) Interlocking of the short-term capital derived from 
deposits in the purchase of lauds which now form the bulk of the 
assets of the banks. 

(6) Fall in cash recoveries partly owing to depr#ssion and 
partly owing to factions and mischievous propaganda, and partly 
owing to deliberate withholding. 

(7) Income from laud is negligible, being not sufficient even 
to pay land revenue. 

(8) Many banks are reduced to such a strait that they depend 
upon borrowings for their annual expenditure for payment of 
deposits and interest thereon, for land revenue and for their 
contributions to central institutions such as the Berar Co-operative 
Institute. 

(9) Dcpondeuco upon tho Provincial Bank for financial 
accommodation. So long as it was forthcoming, hanks could 
carry on; and tho moment it was withdrawn the crash came. 

(10) Concentration of largo loans in tho hands of a few 
borrowers. From the Annual Eeport on tho working of tho 
Co-operative Department for 1937-38, it appears that 16.3 per 
cent of the borrowers have monopolised 80 per cent of the loans, 
and 176 persons owe the large sum of Es. 19.90 lakhs. 

(11) The unfortunate importation into elections of party 
factions and sometimes even of communal spirit. 

(12) Non- co-operative action of the members themselves who 
tried to defraud the societies by disposing off their land, creating 
encumbrances on it, forming local combines to boycott auctions, 
and various other non-oo-operative devices.” 



KEHABIIIjITAIION of the CO-OPEBATIVB MOVEMENT IN BEKAE 3 

The Provincial Government was quiclc enough to interest 
itself with the situation, and it showed this by the appointment 
of a committee (popularly known as the Gole Committee) 
whose function was to suggest measures to be adopted by the 
Government- 

The scheme propounded by the Committee mainly relied on 
finances to be raised by running a lottery of all the lands in the 
possession of the banks. The Committee also recommended the 
conversion of the present deposits into debentures for a term of 
30 years, the principal and interest of which should be guaranteed 
by the Government- The Committee pointed out that its 
essential recommendations should be cunsidorod as an organic 
whole. However the expedient of lottery though unusual in the 
field of co-operation was quite unacceptable to the Government. 
The lottery scheme would involve the sale of lakhs of tickets and 
ultimately it would pass the lands in the hands of absentee 
owners, which is quite undesirable. The scheme had therefore 
to be shelved. 

Any scheme which has to be formulated must consider the 
various interests which will be affected differently. It will be, 
firstly, the creditors (including the Provincial Co-operative Bank) 
who have to suffer the immediate loss. Efforts must be made to 
secure to them the largest possible part of their investments.. 
Further, in any material help which the Government gives in the 
form of direct financing the burden has to be ultimately borne by 
the general tax-payer- Hence such help will always have to be 
limited. Another great interest whoso welfare is the most 
predominant in this issue, is the co-operative movement itself. 
To this is linked the fortune of the Indian cultivator. If the 
movement in Berar is unable to rehabilitate itself, and has to end 
itself by liquidation of the Central Banks, it will surely shake the 
whole superstructure of the co-operative movement in this country 
to its very foundations- No co-operative bank will then be able 
to count on capital from private investors. As its influence wanes 
the monopoly of the usurious moneylender is re-established and 
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his grip on the ryot is tightened. At any rate, this course is 
frought with dangers such as this and has therefore to be avoided, 
and the movement has to bo rohabilitatod. The sohome must 
therefore contain some features which in duo course will enable 
the movement to put its own house in order and will help it to 
establish its essential position in the Indian Village JSoonomy. 

The Provincial Government after a great deal of deliberation 
with the experts in this country has now been, able to place in 
the hands of the various interests concerned a definite line of 
action which, is expected to make all possible accommodation for 
them. It consists of bringing about a compromise or arrangement 
between the creditors to the eSeot that the present liabilities of 
the bank owing to them will be scaled down. 

The Co-operative Societies Amendment Act of 1940 empowers 
the Eegistrar, Co-operative Societies, to call meetings of creditors 
and put before them the terms of compromise or arrangement. 
If crediters, not less than three fourths in the value of the creditors 
present, agree to any compromise, the Registrar may confirm it, 
and this compromise will then be binding on all the creditors. 
This arrangement will mostly include the payment pro-rata of 
the present liquid assets of the bank to the depositors. The 
Eegistrar will undertake to examine the affairs of each bank 
with a view to ascertaining whether any sohome of rectification or 
rehabilitation can be devised. The members of the co-operative 
societies may be allowed to spread their repayments over a period 
of 20 years, and the lands which they desired to cultivate may bo 
handed over to them. As a proof of its interest in the movement 
the Government has promised a grant of one lakh of rupees for 
three years in the first instance, to meet the deficit in the working 
of the Central Banks. A guarantee of interest to the extent of '6''l 
on the sums duo to the creditors, after conciliation is also 
promised. 

A recent resolution of the Government on the progress of the 
above scheme shows that there is a general agreement on the 
essentials of the Government proposals regarding the compromise. 
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All the Central Banks excepting the Yeotmal Central Bank have 
agreed to the fundamental terms. The Yeotmal Bank has 
formulated its own scheme. 

We are now in a position to say that the solution presented 
by the G-overnment is by far the most suitable that could be 
devised, to avert the crisis and to rehabilitate the movement. It 
has the virtue of being able to balance the varied interests at 
conflict with each other- The measure of success that it will attain 
is largely dependent on the future trend of economic and natural 
forces governing the agricultural conditions in Berar. 


Original Articles 

SUMMARY OF RESULTS OF AN INVESTIGATION INTO “THE PHYSICAL, 
CHEMICAL AND BIOCHEMICAL ASPECTS OF MANURED 
AND UNMANURED PASTURE LAND’’* 

K. G. JoSHi, M. So. (Agr.) 

{Lecturer^ Agriculture College^ Nagpur). 

EesnUs of an investigation into the physical, chemical and 
hiochemical aspects of manured and unmanured pasture land have been 
given. 

A brief description of the various experimental plots. — A held experiment, 
consisting of two series was laid out in a grass area at Nagpuc in the year 
1931. In one of the two series (each consisting of sixteen plots) the grass 
grown was the * usual local type/ growing naturally in the area, whereas 
plots from the other aeries were reseeded with the Economic Botanist’s 
grass mixture containing different grasses and legumes. These series are 
referred to in this paper as * Local Grass * and ^ Botanist's Grass ’ series, 
respectively . 

Manurial treatments accorded to the various plots were as follows : 
(i) Unmanured or control (ii) Ammonium sulphate at the rate of 100 lbs. 
per acre per annum (iii) Super phosphate at the rate of 200 lbs. per acre 
per annum (iv) Ammonium sulphate and Super phosphate at the rate of 
100 lbs. and iOOlls. per acre per annum respectively. 


Thesis submitted to the Nagpur University for the degree of M, So. (Agr.) 
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Preliminary mechanical and chemical analyii* ot the toile of the various 

plots. — In the first instance, iiieclianioal analysis of samples of soils from 
each of the thirty-two plots taken to a depth of 4" to 0" according to the 
nature of the soils, was carried out. Itosnlts of analysis indicated that 
there is no appreciable variation in the rnechanioal composition of the 
soils within each of the two series cKcept in the case of only a few plots. 
The soils from the ' Local Grass ' series is generally somewhat lighter 
than that from the ‘ Botanist's Grass * series. 

Chemical analysis of samples of soils prepared by mixing equal 
quantities of soils from the plots representing a particular treatment, was 
next carried out. Brom the results of analysis it was observed that the 
inanurial treatments had not in any way affected the nitrogen, phosphoric 
acid and exchangeable calcium content of the soils from either of the two 
series. 

This finding, however, appeared at first sight to be somewhat 
peculiar, particularly in respect of the phosphoric acid content of soils not 
receiving any phosphatic fertiliser and that of the soils receiving super- 
phosphate equivalent to as much as 240 lbs. of phosphoric acid per acre 
during six years of the experiment. 

Actual calculations, however, show that the results obtained were 
nob very surprising. Assuming that the weight of the soil to a depth of 
six inches is about two million pounds per acre, the quantity of phos- 
phoric acid added should have ordinarily shown an increase in the 
phosphoric acid content of the treated soil by aboxib 0.012 per cent, which 
is not easily detectable, since the limit of experimental error as observed 
from the analytical data is almost of the same order, namely - 0.01 
per cent. This shows that in a composite sample taken to a depth of six 
inches it would not be passible to detect such a small variation in tho 
phosphoric acid content of tho soil as a result of the fortiliser treatment. 

Various investigators have shown that soluble phosphoric acid is 
rendered insoluble as soon as it comes in contact with a soil and a major 
part of the added soluble phosphate is fixed in the surface two to three 
inches. It is possible, therefore, that the analysis of the samples of soils 
taken to smaller depths may indicate differences if any in the composition 
of the various soils. Samples of soils from every inch depth were, 
therefore taken and employed for detailed investigations, important 
results of which are summarised below : — 

1. Phosphoric acid content of the soils and the grass.— Applications of 
super phosphate either alone or in combination with ammonium sulphate 
increased the total available phosphoric acid content of the soil in the 



SUMMAKY OF BEBULTS OF AN IN VEBTIGATION 


7 


top one inch layer to an appreciable extend', but there is no such 
appreciable increase at lower depths, 

2. * Local Grass’ soil in general shows a higlier percentage of total 
phosphoric acid than that in the ^Botanist’s Grass’ soil, a fairly high 
proportion of which has been found to exist in the form of phosphates of 
calcium. 

3. Practically the whole of the soluble phosphoric acid added to the 
soil has been found to be fixed in combination with calcium, in the top 
one inch layer, while only a part of the added phosphoric acid is fixed in 
the citric acid soluble form. 

4. Applications of phosphatic fertiliser increased tlie yield of grass 
from the ' Local Grass ’ series, but they did not, however, increase the 
phosphorus content of the grass from either of the two series. 

5. A positive correlation between the amount of available phosphoric 
acid present in the soil and the phosphorus content of the grass grown 
over it, has been observed. 

Total exchangeable bases and exchangeable calcium.^-The manuiial 
treatments have not appreciably altered either the amount of total 
exchangeable bases or the amount of exchangeable calcium contained in 
the soil. 

1. Organic matter and homus. — The organic matter content of the soil 
has not been much affected by the manurial treatments except in the 
case of the top one inch layer of the soil receiving either ammonium 
sulphate alone or in combination with super in the ‘Botanist’s Grass* 
series, 

2, About 25 to 30 per cent of the soil organic matter is present in 
the form of a humus. The manurial treatments appear to have 
stimulated the process of humification to a certain extent. 

1. Nitrogen and C/N ratio.— Nitrogen content of the top one inch layer 
of the soils has been increased by most of the manurial treatments. 

2, The carbon-nitrogen ratio is about 12 to 14 in the surface soils 
and it narrows down to a constant figure of 10.0 to 10.5 at lower depths. 
Application of ammonium sulphate either alone or in combination with 
super-phosphate has not affected the carbon-nitrogen ratio ; but super- 
phosphate has, however, lowered the same in the top one inch layer of 
the soil. 

1. Lime and potasb content. — Ammonium sulphate alone has decreased 
the calcium carbonate content of the soil; but no such effect is observed 
when it is applied in combination with super-phosphate. 
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2, The total and available potash content and the pH value oi the 
soils have not been affected by any of the manurial ti'eatments. 

Nitrogen fixation. — Boils receiving various fertiliser treatments do not 
show any appreciable difference in the rate of nitrogen fixation, in 
cultural solutions containing phosphate. A considerable difference in the 
amount of nitrogen fixed has, however, been noted in cultural solutions 
with and without phosphate, indicating thereby the necessity of applica- 
tion of phosphatic fertiliser to these soils. 

Nitrification in cultural solutions. — The fertiliser treatments do not 
affect markedly the nitrification capacity of the soils as seen from the 
results of nitrificatiou in cultural solutions. 

Nitrification in soil medium. — ‘Local Grass* soils show somewhat a 
higher nitrification capacity than that of the ‘Botanist's Grass’ soils. 
Soils from the * Local Grass ’ series receiving the fertiliser treatments 
showed a higher nitrifying capacity than the unmauured soil through- 
out ‘the entire period of incubation, although such a difference was not 
noticeable in the case of the soils from tiie ‘ Botanist’s Grass’ series. 

Number of Bacteria.— The bacterial numbers in the soils of both the 
series did not show any appreciable variation either at the different depths 
examined or as a result of the various manurial treatments. 

COa Production. — Soils of the ‘ Local Grass ’ series show somewhat a 
higher carbon-dioxide production capacity than those of the ‘Botanist’s 
Grass’ series. Soils from both the series receiving the fertiliser treatments 
show a higher carbon-dioxide production capacity than that of the 
unmanured ones. 


TRIALS REGARDING THE CULTIVATION AND CURING OF CIGARETTE 
TYPES OF TOBACCO IN CENTRAL PROVINCES. 

B. S. liAO, L. Ag. (Hons.) 

(Leoturer, Agrioulture College, Nagpur). 

All over the world consumption of tobacco particularly in the form of 
cigarettes has been rapidly increasing. Hence there has been a lot of 
demand for cigarette types of tobacco. The United Kingdom gives 
preferential rates to Empire grown tobacco, and in India itself many 
cigarette manufacturing companies have been started. With an assured 
demand and good price prevailing for this kind of tobacco, attempts are 
being made in various Provinces and Native States in India to find out 
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if possibilities exist for the cultivation and curing of Cigarette Types. 
Guntur District in Madras Presidency is noted for the cultivation and 
curing- of Cigarette Types of tobacco and exports large quantities to the 
United Kingdom. The neighbouring Districts of Guntur also are now 
taking to its cultivation rapidly. 

In response to a suggestion made by the Imperial Council of 
Agricultural Besearcb, that under its patronage, trials should be 
conducted in regard to the cultivation and curing of Cigarette 
Types of tobacco in this Province, it was decided to conduct 
these trials at Nagpur and at Bilaspur. The trials were started in 1935 
and in this article an attempt has been made to state the experience 
gained on the College Farm during the four years 1935 — 1939 in the 
above mentioned direction, with suggestions for improvements if the 
cultivation of cigarette tobacco should be extended in this Province. 

Many cultivators have been evincing their eagerness to grow 
cigarette tobacco as they are told that its cultivation is highly 
profitable. When they are told that a lb. of cured leaf fetches a rupee 
or even more, it is natural that they become eager to grow this crop. It 
is no doubt true that tobacco leaf of excellent quality fetches sometimes 
a rupee per lb. but the question is whether, on all kinds of soils and under 
all sorts of climatic conditions, it is possible to grow leaves of excellent 
quality. The art of curing, which no doubt goes a long way in the 
^ality of product obtained may be learnt by any one who is interested 
in the process. Even in the Guntur District itself differouces in the soils^ 
give rise to great variations in the quality of the product obtained, in the 
case of the same variety (vide. The aultivation, curing and marketing of 
Cigarette Types of tobacco in the Guntur District. The Nagpur Agri. College 
Magazine Vol. XI-^1936). 

A good cigarette leaf should possess the following qualities i— 

1. Should be mild or should not contain much of Nicotine. 

2. Should, be thin in texture or should possess a fine leaf. 

3. The mid-rib and veins should not be prominent. 

4. Should be big. 

5. Should have light green colour so that when cored it may assume 

a lemon yellow colour. 

6. Should be free from leaf spots, curls, etc. 

7. Should have good burning quality i. e., slow and evenly burning 

leaving a white ash. 

8. Should be able to retain a certain amount of moisture and remain 

elastic. 



lb AGBIOUIiTUBB COLLEGE MAGAZINE 

The above mentioned qualities are partly inherent in certain types 
and are partly dependent on soil and climatic conditions. 

None of the Indian Tobaccos has been found to be suitable for 
manufacture of good cigarettes. They are all coarse and do not cure well. 
The only Indian Tobacco which may be said to be the best of the bad lot 
is Pusa No. 28, a selected Bihar Tobacco, This by itself is not recom- 
m,encled for cultivation for cigarette leaf. But it has been used as a 
parent in evolving a hybrid from Adcock, which is one of the finest 
American Cigarette Types of tobacco. The Hybrid is called H, 142. It 
combines in itself the good quality, of Adcock and the high yield and 
hardiness of Pusa No. 28. In the Guntur District a type known as 
Harrison’s Special is a very popular type and in fact is universally grown. 

On the College Farm three types have been under trial (1) Adcock, 
(2) H. 142 and (3) Harrison’s Special. Seeds of tho above were obtained 
each year from the Imperial Economic Botanist, New Dolhi, as conside- 
rable natural crossing takes place when different types are grown even 
within reasonable distance, AS on the College Farm. 

The seeds were first sown in carefully prepared raised beds. Protec- 
tion against sun and rain was given by placing bamboo mats, over curved 
bamboo strips pitched over the beds (Fig. 1.) 

Nursery beds were 3 feet wide and 8 feet long. Quarter of a tea- 
spoonful of seeds was sufficient for one bed. The seeds were first mixed 
with fine soil in a ghamela and then broadcast evenly over each bed. To 
supply sufficient seedlings for planting an acre 8 to 10 nurseries of the 
above size are required. 

The cultivation of the Cigarette Typos differs from that of the cliowing 
types and cigar typos in many respects and these have to be carefully 
bprne in mind to achieve success, 

1. The soil should nob be very rich in Nitrogenous ingredients, as 
the leaves become coarse and dark green in colour. Such leaves do not 
cure well. The mid-rib also becomes thick. Leaves with thick mid-rib 
will have bo remain for a longer time in the curing barn at a temperature 
of 165° to 100° for the moisture to be expelled from the mid-ribs in the 
“ Mid-rib Drying Stage ” of the curing, process. This subjection to a 
high temperature for a long time is detrimental to the other parts of the 
leaf. It is of course imperative that moisture should be completely 
removed from the Mid-rib. Soils, like the village sites, which on account 
of their being manured with night soil, are generally selected for ordinary 
tobaeeos are therefore not suited for Cigarette Types. Top dressing with 
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fertilizers like Amiuoaium Sulphate and Soda Nitrate should be dond 
with great discretion lest they should render the leaves coarse. 
The best lands for cigarette tobacco are those that are naturally 
rich and on which proper rotation has been observed. 

2. As far as possible irrigation should be minimiseci particularly on 
heavy lands. Heavy irrigation will no doubt increase the growth of the 
plant, but lowers the quality. Heavily irrigated crops become coarse, 

8. In the case of tobaccos in general the plants are topped, leaving 
only 12 to 16 leaves to develop well. These leaves become thick in 
texturej dark in colour and big in size. All of them attain the same size, 
mature at one time and are harvested together.' But in the case of 
Cigarette Types topping should not be done. The llowering heads are 
allowed to develop. 

4. In the case of Cigarette Types leaves are harvested in 6 or 7 
instalments, as they become ready for picking, beginning with the bottom 
leaves. Two or three leaves only are removed from each plant during 
each picking. 

5. In the case of Cigarette Types indications of maturity of the 
leaves have to be carefully understood. Only those leaves which appear 
yellowish green before sunrise should be plucked. The plucking should 
be done if possible before sunrise. After sunrise even green immature 
leaves deceptively appear yellow and such leaves if harvested remain green 
during curing and will be valued very low. Many a good leaf is rendered 
valueless by being plucked before it is ready by untrained pickers. 

Tobacco leaves can be either sun cured, or shade cured or due cured. 
It is the flue cured leaf that fetches high price ahd may prove remuuera* 
tive. Hun caring and shade curing are not attempted unless the leaves 
which are ready cannot be taken to a barn for flue curing. Sun cured or 
shade cured leaves have a brown and unattractive colour. They are also 
considered inferior in other qualities to flue cured ones. 

E'er flue curing, a specially constructed room called the tobacco 
curing barn is necessary. (Fig 4 and 5). This is a room in which the tobacco 
leaves are suspended cn bamboo sticks in tiers for curing, (Fig. 0 and 7). 




Fro. 2 



►o leaves being harvested 



Fi». 4 Tobacco Barn Fig. 
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The room is provided with ventilators (a) in the oontre of the roof (b) at 
the top and (c) at the bottom of the barn by means of which the admission 
of air or ventilation can be controlled during different stages. The tempera* 




ture inside the barn which ranges from 78° b* to 155° F is regulated by 
allowing hot air to pass through big iron cylinders or flues laid on the 
floor along the sides and the centre of the building. The air is heated 
as it passes through a furnace which is flushed with the wall and the fuel 
is fed from outside the building. The hot air after travelling through the 
pipes escapes through a chimney. A thermometer suspended in the 
centre of. the building, is brought to view neat a glass window by 
operating a string passing through two holes in the frame work of the 
window. Hence the temperature prevailing inside the building is noted from 
time to time so that the heating in the furnaco may be controlled. 

A barn of the type built on the College Farm (Pusa type) with the 
furnance, flues eto. costs Es. 1,500/*. The inside dimensions are 16t x 16* x 10*. 
For a detailed account of the building and the process of curing readers 
are requested to refer to bulletin No. 187 of the Imperial Council of 
Agricultural Beseatch, New Delhi or to an article titled, *Tha ouUivation, 
owing and Marketing of Cigarette types of tobaeeo in the Guntur Distriot* 
by the present writer in Vet No. X’l—'lPSfi of this Magagine* The barn 
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OQ the College Farm is provided with veracdabs on all sides to render the 
building useful for other purposes also when tobacco curing is over. 
Bs. 1,500/- does not include the cost of the verandahs. Persons who are 
interested in learning the process of flue curing tobacco will do well to 
visit the College Farm, Nagpur, during the months of January and 
February every year when the curing process will be in progress. But it 
should not be supposed that this method is being recommended as 
a paying proposition. On the Nagpur and Bilaspur farms during the 
last five years the experiments have not proved financially successful 
due to several vicissitudes to which the crops have been exposed and 
which are explained at a later stage in this article. But in areas 
which are more favoured the writer is not without hopes of the 
enterprise proving successful. 

Difficulties which present themselves before the farmer ' who wants 
to grow cigarette tobaccos are many. Some of the important ones are 
discussed below with suggestions for overcoming them. 

In the nursery seedlings die away suddenly. This is due to a fungus 
which develops on account of excess of moisture near the surface of the 
nursery bed. It is very necessary to prevent crowding of plants. The 
sowing should be thin and not thick. If thickly sown patches exist then 
some of the seedlings should be removed carefully with forceps or a 
needle. If an attempt is made to pull them out with one’s fingers too 
many plants will be uprooted. Spraying the seedlings with Bordeaux 
Mixture is very effective in checking the disease from spreading. It has 
also been observed that after being treated with Bordeaux Mixture the 
seedlings did not only escape the attack of the fungus, but grew quicker 
and stronger than those seedlings which are not treated with Bordeaux 
Mixture. This invigorating effect of the Bordeaux Mixture may be due 
to the copper contained in the Bordeaux Mixture and which finds its 
way into the soil. Many scientists have proved the salutory effects on 
plants of certain elements in very small quantities. 

It is very necessary to change the site for nursery beds year after 
year, lest many diseases like the Virus and the Nematode which cause root 
knot should iufeot the plants even while in the nursery and lead to their 
failure on the field. As a precautionary measure before sowing the nursery 
beds should be sterilised so that the fungi and animal organisms which are 
in the top 9 inches of the nursery beds may, be killed. This is done by 
heaping dry grass, cotton stalks etc. to a height of about a foot on the 
beds and igniting them. The heat generated will be sufficient to sterilise 
the top 9 inches layer of the soil. After firing it is not necessary to 
8 
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remove the ash. It may be worked into the soil by means of a hand fork 
or a khnrpi. 

Generally the seeds are broadcast on fairly moist surface. With the 
palm of the hand or a flat brick the seeds are pressed lightly into the 
soil and then a thin layer of fine earth is sprinkled over the surface. 
Seeds take 8 to 12 days to germinate. Sometimes they gurminato after 
even 15 or 20 days. On one accasion after having waited for 15 days, a 
second sowing was dona under the supposition that the first instalment 
of seeds were bad. But a day or two later the first sown seeds germinated 
in large numbers. When the plants are about one inch high some fine soil 
should be sprinkled so that this may cover the young roots which may be 
exposed due to watering from above. If these roots are not covered the 
plant will dry. Watering should bo done with a can, having a very fine rose. 

The seedling should be carefully lifted from the nursery with as 
little damage as possible to the roots. Transplantation should l>e done on 
well prepared land. The soil should bo fairly moist at the time of trans- 
plantation. By the roots being pushed into dry soil they are mutilated 
and the plant dries. The young plants should bo protected from strong 
sun with caps (colcbes) made of teak leaves and watered by hand for about 
,a "wsek- Too young plants have to be irrigated at least 3 or 4 times if the 
transplantation is done daring tlie end of September. An attempt has 
been made on the College Farm to transplant the crop in August so 
that there may be no necessity to irrigate the crop. It was found that 
the plants no doubt grew big but the leaves wore coarse and many 
of them were damaged by the later heavy rains. As these leaves were 
■washed by the rain they were not of good quality. 

As indicated before the plants are not topped. The central shoot 
continues to grow and produce flower heads. As topping is not done side 
'suckers do not appear in latgo numbers. But those that do occur should 
be promptly removed as these arrest tho growth of the big loaves. 

In areas where the crop grows unhampered tho spacing recommended 
is 3 ft, between lines and 3 ft. between plants in tho line. But on the 
College Farm as a large number of plants die due to various causes which 
are mentioned later it has been found necessary to keep lines 2J ft. apart 
and plant to plant spacing 2 ft. Great care has to bo taken during 
iuterculture not to tear the leaves. 

Grasshoppers eat away the young plants particularly just after 
transplantation Bagging them has been found useful^ The bagging 
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^wiiioh is clone by two men running between lines dragging a cloth bag open 
at one end so that the grasshoppers are caught into the bag, should be 
done early in the morning when the grasslioppers are still on the leaves. 


Many plants become stunted in growth and present a peculiar 
appearance. The leaves become curled, they become wrinkled. This is 
said to be due to Virus which may be introduced from a diseased plant to a 
healthy plant by various agencies, (b'ig 9). The Virus may be present in dry 
diseased tobacco, in the soil etc. Henco it is very necessary to burn all 
tobacco suspected to have the Virus. Virus alTected leaves do not cure 
evenly and are of inferior quality. In order to overcome the Virus 
proper rotation perhaps is the only remedy so far known. Attempts are 
being made on the College Farm to collect seeds from unaffected plants 
and see it these seeds will give rise to plants immune to Virus. 


Another disease which takes a heavy toll ot tobacco plants on the 
College Farm is the “ lioot Knot’’ disease, in which certain organisms 
called Eeel worms (Nematodes) enter the roots causing the root to swell 
and become diseased. The plants are stunted in growth or they suddenly 
begin to wilt and die. Such plants when pulled out exhibit the Knotted 
Boot. (Fig 10). The organism lives in the soil. Botation is absolutely 
necessary to starve these o^rganlsms. 

. *. . 

Orbanchae (Tokra or Bhambakoo) a parasitic weed which is present 
on a very large scale at Guntur has not been found on the College Farm 
except here and there. This should be pulled out and burnt. (Jb’ig 8), 


Severe damage occurs if a hail storm should occur. The leaves are 
hacked to pieces. The plants lodge down and it is very often impossible 
to support them to stand erect. When plants lodge side shoots or suckers 
appear in large numbers. Hail storm caused severe damage during two 
years. On the College Farm, as no frost occurs, the crops are not exposed 
to this danger which in certain places is an annual occurrence and causes 
havoc. The heavy black soil of the College Farm cracks badly. When 
this happens many tobacco plants lodge. It is necessary to establish a 
deep mulch by careful intercuUivation to prevent the soil from cracking. 
As tho atmbsphere is very dry the crop dries faster than desirable, 






Fig. .10 
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In order to keep a barn of the size specified above, busy, it is 
necessary to have 3 — i acres of tobacco crop. From oiio load or charge 
300—850 lbs. of cured leaves are obtained. The time actually taken for 
a load for being cured is about 85 hours. This is less than what is 
necessary either at Pusa or at Guntur on account of the shorter period 
required for mid-rib drying but as the leaves are very brittle and liable to 
break during handling they cannot bo taken out of the barn for at least 
another 48 hours during which time the inside of the barn has to be kept 
humid so that the cured leaves which are crisp may absorb moisture and 
become soft, and pliable. This artificial method of humidifying the 
atmosphere in the barn as well us in the rooms in which tobacco loaves 
are sorted, graded, hanked and stored adds considerably to the cost of 
curing etc. of bringing down the quality of the leaf. The leaves have to bo 
rendered soft and pliable by absorption of moisture. This is difficult to 
manage as by merely opening the door and windows as at Pusa and 
Guntur the leaves do not become soft due to atmosphere being dry 
and not humid as at tbe two places mentioned above. Hence humidity 
has to be created artificially in the barn by damping the floor and the 
walls and suspending wet gunny cloth in front of the door. After two 
days of such treatment it is found that the lowermost tiers of leaves are 
only fit to be bandied. These are removed to a room whore again 
humidity is artificially maintained. The brittle leaves of the top tiers 
have to be brought down to the bottom with the sticks on which they 
are suspended for being rendered soft. This process takes more than 3 
dajs during which period the leaves that are ready for plucking 
deteriorate on account of the delay. 


On account of the dry condition of the atmosphere at Nagpur the 
following points have to bo retueuibered while curing tlio leaves. 


_ 1. The inside of barn should be kept moist while loading, 

2. No time should he lost in sorting and stringing. 

• \ 

3. During colour fixing stage the bottom ventilators need not be 
opened very much, 

4 During mid-rib drying the temperature need not be raised beyond 
150®F. The quality of the leaf is bettor when it is not subjected to very 
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high temperature at this stage. In Nagpur the atmosphere being very 
dry the mid.rib drying takes less time than in humid parts of India. 

As the temperature is generally high and as the mid-rib drying takes 
less time the consumption of coal is comparatively less than at Pusa or 
Guntur. From the commencement of loading of the barn with leaves to 
the complete removal of the leaves from tlie barn the time taken is 
shown below. 


Loading the barn 
Yellowing stage 
Colour fixing stage 
Mid-rib drying stage 
Softening the cured leaves 

Total ... 104-200 Hours. 

The barn with the furnace and the flues costs about Es. 1,500/- 
The flues have to be changed every 3 or 4 years. 

Cost of growing the crop amounts to about Es. 60/- pec acre. The 
cost of harvesting, curing, bulking and grading works out at Es. 44/. per 
barn load of 350 lbs. of cured leaf or Ee. 0/2/0 per lb. of cured leaves. 
Assuming that the yield from an acre is about 500 lbs. cost of curing 
amounts to about Es. 65/- per acre. 

The tobacco stalks do not find any sale in Nagpur and hence iibeir 
value has been nil. 

Three typos of cigarette tobaccos have been tried on the College 
Farm. These are Adcock, H 142, and Harrison’s Special. H 142 has been 
doing well in Bihar while Harrison's Special is very popular in Guntur 
area. The performance of these on the College Farm has to be judged 
from the following aspects (1) Yield (2j Quality (3) Eesistance to diseases 
like Virus, Itoot Knot, Mosaic etc. As the Virus disease has been very 
much in evidence from the very first year of the trial , the yielding 
capacity could not be judged. But from the height of the plants which 
were free from Virus it has been fairly clear that on the College Farm 
the Adcock variety does not grow tall and produce big leaves which are 
necessary for high yield. H 142 and Harrison’s Special both grow to the 
same height. Leaves of Harrison’s Special do not attain the big size of 
H. 142, but they are slightly superior as the mid-rib is not very thick. 
The best quality of leaf is no doubt present in Adcock, 
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Eegarding the quality of rosistanoo to diseases on tlio College Farm 
all of them suffered badly. Percentage of plants uprottod and burnt on 
account of Virus, or Hoot Knot or a oonihination of both is in the case 
of Adcock — 21 %, Harrison's Special — ‘2!!";^, II M*2— 24%. 

In 1939 -40 seeds from plants which have been found to have grown 
healthy have been collected. Those will be sown in 1940 to explore the 
possibilities of selecting Virus resisting strains of Adocock, H 142 and 
Harrison’s Special. 

Another possibility of avoiding Virus and lioot Knot perhaps exists 
in not growing tobacco on the same land oftoner than once in 8 years. 

In one year the tobacco planting was done on a piece of land which 
bore a groundnut crop during the rainy season. A portion of this 
groundnut crop was manured with Basic Slag. The tobacco plants 
which occupied the area on which Basic Slag was ajjpliod were found to 
grow tall and thinner leaves with less prominent raid^rihs, and had a 
lighter colour and the plants did not suffer from loaf curling to any great 
extent. In view of this observation the offeot of Basic Slag as a 
fertiliser for oigaratte types of tobacco is worth being investigated, 
particularly in rendering the plants imnmno to Virus and Boot Knot. 

The white fly which is said to bo a Vector for Virus dissemination 
in other places has not been found on the College Farm. 

Incidence of the above mentioned disease is not very great in places 
like Akola, Bllichpur, Btildana etc., where tobacco for chewing is grown 
On large areas. The possibilities of the cultivation of cigarette tobacco at 
the above mentioned places is worthy of investigation, The process of 
flue curing will not present greater dUlioultios in the above mentioned 
places than in Nagpur. Chauccs of financial success depend on growing a 
healthy crop having good quality loaves. Another tract in the Central 
Provinces whore, in the opinion of the writer, the cultivation of cigarette 
types may, meet with success is the Chanda District. The red'sandy loams 
with irrigation should be able to produce good quality loaves. 

In the Northern Districts wliora frost is an annual occurrence it is 
useless to try these types. 

The cigarette leaves obtained on the Bilaapur Farm have been 
pronounced to be superior to those grown on the black soils of the Nagpur 
Farm, by the Imperial Botanist, Council of Agricultural Eesi‘arcli, New 
Delhi. On account of heavy rains it has also not, been possible to -plant 
the crop earlier during the year sothat the crop may be harvested early. 



Statement slwwing "profit and loss in tobacco cultivation on the College Farm 

during the gears 1935 to 1910 
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Eipentes P«r acre in the cultivation and curing of Cigarette Types are 


as follows 

Coat of cultivation ... 

Cost of curing 

Proportionate interest and depreciation on 
Ks. 1,500/- invested for Barn 


Its. As.Ps, 
60 0 0 
65 0 0 

85 0 0 


Total ... 160 0 0 


Yields obtained on the College Farm par acre were as follows 
1986—36 ■— 300 lbs cured leaves of all types put together. 

1936- 37 - 260 „ 

1937- 88 — 800 „ 

1938- 39 — 882.6 „ „ 

1989^40 _ 886 „ „ 

The trash obtained is not shown in the above table as it does not 
substantially add to the income. 

The quality of product ranged during different years as shown 
below 

Grade A — 41.5^ to 48.821 of total leaves obtained. 

Grade B-24;^ to 34^ „ 

Grade 0-24.6% to 27.22; 

Prices obtained per lb. of cured leaf wore as follows («x-godown 
Nagpur). 

1986-86 1936.87 1987-38 1988-89 1989-40 


Grade A 

./8/. 

-/8/- 

-/8/- 

•/6/- 

-/8/. 

Grade B 

-/6/. 

•/5/- 

./6/. 

•/4/6 

-/6A 

Grade 0 


-/3/- 

*/4/- 

'/2/- 

./2/- 


CoBclntioa :— On the College Farm the cultivation and curing of 
cigarette types has been a financial loss ou account of low yield and 
diseased condition of the leaves. This is to a groat extent due to the 
fact that for want of alternative land commanding irrigation, the tobacco 
crop had to be grown on the same land without rotation, It is worth 
while trying these again in Berar fBuldana, BUiohpur etc.) where large 
areas are devoted for chewing types of tobacco. Unless the crop is free 
from Vitus and other diseases and a minimum yield of 600 lbs, of cured 
leaves mostly consisting of grade A (superior leaf) is obtained the 
eultivalaon of cigarette types of tobacco cannot prove profitablsi 



«*lMt»ORTAi<C£ Of small DEPTH SAMPLING IN STUDIES RELATING 
TO THE EFFECT OF FERTILISER-APPLICATION * 

K. G. Josra, M. So. (Agr.) 

(AgriouUural Research Institute, Nagpur.) 

Manures and fertilisers are spread over the soil surface and 
incorporated by a light cultivation. In pasture lands and even in field 
crops fertilisers are applied as top dressing by broadcasting them at a 
proper time. This is followed by interculture operation in the case of 
field crops. Cultivation is not possible in pasture soils and the fertilisers 
are carried to lower depths by rainwater. A disc-harrow may, however, 
be sometimes used for burying the manure in the pasture land. 

After continuous application of the fertilisers for a fairly long time, 
they are liable to bring about changes in the composition of soil. 
Pbospbatic fertilisers which cannot be leached out accumulate in the soil 
and consequently increase the phosphoric acid status of the manured soil. 
Potassic fertilisers may react with the clay-complex and increase the 
proportion of exchangeable potassium in the complex. Manures and 
fertilisers, in general, may improve to some extent the organic matter and 
as a consequence the nitrogen content of the soil by promoting root and 
stubble growth. 

In studying such effects of the fertiliser treatments on the composition 
of soil a common procedure adopted by research workers is to collect 
six-inch or nine-inch depth soil-samples, this being the usual depth of 
sampling for all routine laboratory work. When the quantity of manure 
or fertiliser applied is large and the application continued for a nfmber of 
years, such deep-depth sampling may show significant differences in soil 
composition. But when quantity of manure applied is small, such 
differences in the composition of soil from manured and unmanured 
areas are not noted. It is, therefore, advisable to take smaller depth 
profile samples for such investigations. Askew, Bigg and Batter (Ij have 
shown the importance of the depth of sampling in fertiliser studies. 

Experimental. — In certain investigations in connection with manuri^ng 
of pasture land, significant difference in the composition of soils from 
manured and unmsinured plots could not be obtained in soil samples of 
six-inch from the same plots. 

* Based upon a part of his thesis on *The physical, ohemical and bioohemioal aspects 
manured and unmanured pasture land* submitted to the Kagpur University for tho degree 
of M. Sc< (Agr,). 
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The field experiment consisted of two series, each consisting of 
sixteen plots, one called the “ Local Grass ’’ and the other “ Botanist 
Grass,’’ according to the type of grass occupying the land. 

The manurial treatments (with four replications) were as follows 

(1) Unmanured or control. 

(2) Ammonium sulphate at the rates of 100 lbs. per acre per annum. 

(3) Superphosphate at the rate of 200 lbs. per acre per annum. 

(4) Ammonium sulphate and super phosphate at the rate of 100 lbs. 

respectively per acre per annum. 

The following abbreviations have been used for them in this paper. 

(1) Unmanured. ( 8 ) Am. Sulph. 

( 2 ) Saper» (4) Am. Sul. and Sup. 

The manures were applied annually for a period of six y.ears, i. e. 
from the year 1931 to 1936. 


Six-inch depth sampling.— Initially six-inch depth samples from 
different manurial treatments were obtained for some preliminary 
analytical work. The results of analaysis are given below 

TABLE 1 


(Analysis of six-inoh-depth samples). 


Treatments. 

... a 

Local Grass Soil 

Bot. Grass Soil. 

X Nitrogen. 

X Ps O 5 

% Nitrogen. 

%PaOg 

i 

Unmanured 

0.091 

0.12 

0.075 

0.042 

Am. Sulpt. 

0.Q69 

0.13 

0.079 

0.047 

Super. 

0.104 

0.13 

0.078 

0.044 

Am. Sul. and Sup. 

0.090 

0.14 

0.082 

. 

0.050 


The results of analysis given above indicate that there are no 
significant differences in the composition of manured and unmanured 
soils. This finding, however, appears to be peculiar because the soil 
under superphosphate treatment received as much as 240 lbs. of 
phosphoric acid per acre during the experimental period, very little of 
which was removed by the crop as could be seen from the results 
below S“** 
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TABLE II 

(PJiosphoria acid removed by grass). 


Treatments. 

Local Grass. 

Botanist s Grass. 

Z P2 O5 

in grass. 

lb. P2 O5 
removed per 
acre. 

Z Pa O5 

in grass. 

lb. Pa O5 
removed per 
acre. 

Unmanured 

0.51 

10.5 

0.28 

10.7 

Am. Sulph. 

0.61 

18.9 

0.27 

14.2 

Super. 

0.54 

17.1 

0.29 

12.1 

Am. Sul. + Sup.... 

0.48 

16.8 

0.28 

16.0 


Every'inch-depth sampling.— After some preliminary studies, samples of 
every-inch-depfch from the same manured and unmanured plots, upto a 
depth of 4 inches, were obtained for further investigation. The results 
of phosphoric acid and nitrogen content are given in the following 
tables 


TABLE III 

{Percentage of total P2 O5 in Local Grass Soil). 


Depth. 

Unmanured. 

Am. Sulph. 

Super. 

Am. Sul. + Sup. 

0 -1" 


0.125 

0.175 


l"-2" 


0.104 

0.099 


2"-3" 


0.C86 

0.085 


3"— 4" 

0.088 

0.082 

0.087 




TABLE IV 



{Percentage of nitrogen in 

Local Grass Soil)e 

Depth. 

Unmanured. 

Am. Sulph. 

Super. 

Am. Sul. + Sup. 

0 -1" 


0.109 

0.118 

0.121 

l"-2" 

( .079 

0.073 

0.085 

0.079 

2"— 8" 


0.073 

, 0.077 

0.075 

3''— 4" 


0.070 

0.074 

0.069 
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TABLE V 

{Percentage of total Pa O 5 Botanist’s Grass Soil). 


Depth. 

Unmanured. 

Am. Sulph. 

Super. 

Am. Sul. -f Sup. 


0.073 

0.073 

■■ 



0.063 

0.060 




0.047 

0.060 

0.049 



0.049 

0.047 

0.047 



TABLE VI 


{Percentage of nitrogen in Botanist’s Grass Soit). 


Depth. 

Unmanured. 

Am. Sulph. 

Super. 

Am. Sul. + Sup. 

mm 




0.129 

1"— 2" 





..2"-a" 



0.079 


3"— 4" 


0.074 

0.076 

0.076 


It is evident from the above analytical data that the phosphoric acid 
content of the soil from the top one inch in the case of super treatment, 
singly or in combination with ammonium sulphate is significantly 
higher than the soil from the unmanured plots. Nitrogen content of the 
top one inch layer of all the manured soils is higher than the unmanured. 


It is thus seen that the one-inch depth samples showed accumulation 
of phosphoric acid and nitrogen in the surface soil ; whereas the six inch 
depth samples failed to show such variations. 


If we assume that the weight of soil per acre to a depth of six inches to 
be about two million pounds (5) then the fertilisers added should be expected 
to show an increase of 0.012 per cent of phosphoric acid in the soils. 
Eesults of analysis in Table 1, however, show that the limit of exf)eri- 
mental error may be taken as +. 0.01 per cent, showing thereby that in a 
composite sample taken to a depth of six inches it would not be possible 
to detect such a small variation in the phosphoric acid content of the 
soil as a result of fertiliser treatment. 
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On the other hand, the weight of an acre of soil to a depth of only 
one inch will be about one third million pounds and if the fertiliser added 
accumulate in the top one inch layer, an increase of 0.072 per cent of 
phosphoric acid could be expected. This is much more than the plausible 
experimental error. It is well known that the phosphatic fertilisers get 
fixed up in the surface few inches (2, 3, 4) and hence it is advisable to take 
small depth samples in studies of this nature. 

Sommary. — Six-inch depth samples from different manurial treatments 
were analysed for nitrogen and phosphoric acid content. Significant 
differences in the composition of soils were not observed. . 

On examining every-inch-depth samples, to a depth of four inches, 
of the same treatments, accumulation of phosphoric acid and nitrogen in 
the top one inch layer was detected. This showed the importance of 
small depth sampling in studies of this nature. 

ACKNOWLEDGMENT 

My sincere thanks are due to Eao Bahadur Prof. D. V. Bal, 
M. Sc., (Agr.) (Hon.), Agricultural Chemist to the (3k)vernm6nt of Central 
Provinces and Berar for bis guidance in the research work. 

BIBLIOGRAPHY 

1. Askew H. 0. Bigg T.., Bishop L,, and Barter 0. 1932, Importance 

of depth of satnpling in studies relating to imineral contents of 

pasture. New. Jour. Science Vol. 13, Page 284. 

2. Brown L. A. 1935. A study of phosphate penetration and 

availability in soil. Soil Science Vol. 3, Page 277. ■ 

3. Doak B. W. 1933, Phosphate fertilisers penetration. New. Jqur. 

Science and Tech. 

4. Heck, A. E. 1934. Phosphate fixation and penetration in soil. 

Soil Science Vol. 37, Page 343. 

5. Lyon T. and Buckman. The nature and properties of soil. 

Macmillian and Co. 1922, Page 93. 



WEEDS 

S. M. Wakankab 

Two kinds of plants populate the arable land- crops and weeds. The 
crop plants are introduced and cultivated for economic reasons; the weeds 
are usually native or natural plants which migrate from their natural 
breeding grounds and get themselves introduced. These are the 
unwanted plants which spread with great rapidity and resist man’s effort 
to combat and subdue. These are hardy and draught resistant and 
produce seeds in enormous numbers which remain viable for years. 

From agriculture point of view the weeds are important as they 
cause a lot of damage to the crops. They compete with the crops in the 
soil, in air and for light. Both crops and weeds take up room and want 
the same water and the same mineral salts from the soil though in 
different proportions, depending on the nature of the plants concerned. 
Both want a full supply of light for the elaboration of food 
manufacturing processes in a satisfactory manner. The weeds take a 
larger toll than from birds, rodents and fungi. For a certain year in the 
XJ. S. A. a loss of three million dollars due to weeds was estimated. 

The harm done by weeds are due to the facts that they offer serious 
competition to crops for food, moisture and light; they add to the cost of 
crop production because of the large amount of labour necessary to keep 
them in check; they increase the cost of preparing many crop products 
for consumption; they impair the quality and reduce the value of many 
products of soil; they harbour insect and fungus pests and they are 
sometimes poisonous and may endanger the health and life of man and 
animals. 

The spread and introduction of weeds is through the natural agencies 
of wind and animals; they are conveyed in dirt, sand, gravel and are 
carried as such in baled hay, packing about trees and food stuffs; through 
farmyard manure if not properly composed. Lastly in the irrigated 
areas, the canal water is a source of great danger where the weed seeds 
which are mostly light are carried to the fields through this agency. 

The weeds come under three categories; annuals, biennials and 
perennials. The annuals are gifted with rapid reproductive power that 
in a single season of life it produces its roots, its shoots, its flowers, its 
fruits, its seeds and then dies completely leaving nothing behind but 
numerous seeds to produce a new crop of weed plants the next season. 
Sttoh annual weeds rapidly overrun a large area of ground , 
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^i?he biennial weeds take two seasons to complete the life or their 
single generation and under normal conditions the first season is more or 
less completely devoted to the production of root and shoot. Surplus 
food is manufactured and stored up in safety to a large extent within the 
enlarged underground root The shoot which manufactures all the food 
used by the plant assumes the form of green rosette at the ground crowning 
the storing root parts. The plant rests during one season. During the 
second year of life the bud in the centre of the leaf rosette grows up and 
forms a reproductive apparatus with flowers and ultimately fruits and 
seeds. When these seeds are scattered the plant dies from exhaustion. No 
food and no buds are left behind to continue the growth. Though the 
parent dies the numerous seeds left behind produce a new crop of 
biennial weeds. 

Annuals and biennials are reproduced from seeds as starting points. 
Perennials are also spread and reproduced from seeds but these in addition 
can also be propagated by seed stocks. The perennial weeds form special 
underground living stems stored with surplus food, having buds and 
leaves and forming roots. This underground part is called the rhizome 
and when the portion above ground dies away, the rhizome with its buds, 
its food store and its roots still persists and remams alive. The possession 
of this rhizome gives the perennial weed the power of lasting and 
renewing its growth from year to year. If the rhizome is destroyed the 
life of the whole plant is at an end and if a portion of the same remains 
in the ground it is still capable of growth; it renews and extends its life. 

The eradication of annual and biennial weeds is rather simple. 
The weakest point in the life of such weeds in the seedling stage. This 
seedling is at the change of life, the change from dependence on parental 
food supplies to reliance on food products resulting solely from its own 
activity. At this stage the lowest amount of food is in reserve. 
Destruction at this stage is most easy and effective. Removing of weed 
seedlings by hoeing, harrowing or covering them by earth by a light soil 
turning plough is the most practical method of eradicating the weeds of 
the two catagories. In any case the weeds must be removed before the 
seedling stage. “One year's seedlings is seven years' weeding*' is a common 
saying. 

Perennial weeds can be controlled at the first instance by prevention 
of seeding but as this class of weed is known to store food in its rhizomes 
and thus is able to carry on from season to season, this reserve food must 
be starved out for the complete eradication. This is done by repeated 
cutting of the tops and also by smother crops which cover and kill the 
5 
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weeds. In this manure cyperus rotundua (motha) can be got rid off by a 
heavy plantation of sorghum, cowpea and berseem. The underground 
rhizomes of these perennials can also be removed by deep ploughing. 
Saccharum spoutaveun (kans) a troublesome weed on heavy lands can be 
effectively controlled by deep ploughing. The most practicable weed 
control will be through proper soil management and suitable crop 
rotations. 

Another aspect of weed control is by tbe use of herbicides. Such 
herbicides are usually used on garden foot paths, roadsides, canal embank- 
ments and for producing fire-breaks between forests. Their cost prohibits 
their use on arable land. Herbicides can broadly be divided into two 
groups. First is tbe soil and second the chemical. Diesel oil mixed half 
and half with water and used in the form of a spray is nsupilly effective 
and is used on canal embankments in the U. S. A. It is also used in 
that country for killing water hycinth. 

Other herbicides are the sulphuric acid Ohlorates and arsenicals. 
A 5—6 per cent solution of sulphuric acid can be used to kill the annuals 
and prevent the seedlings of biennials and perennials. The chlorates are 
the best known herbicides; these are non-poisonous to animals and can be 
applied as a powder to the top of plants on dew. Commercial mixtures 
are usually made of sodium chlorate and calcium chloride, the latter is 
added to remove tbe great danger of fire hazard. The arsenicals are truely 
speaking the soil sterilisers. Sodium arsenite, arsenious and arsenic acids 
and arsenic trichloride are effective in killing weeds. One and a h alf 
gallon of stock solution consisting of (10 lbs. sodium hydroxide, 20 lbs. 
arsenious acid with 5 gallons of water) and mixed with 100 gallons of 
water is enough to treat 100 square yards. Such herbicides are used for 
destroying weeds on garden walls and tennis courts. Sodium arsenite is 
used to kill water hycinth in America and for cuscuta the use of Ferrous 
sulphate is common. 



Extracts 

PHYSIOLOGIST AND CHEMIST IN THE CLASSIFICATION OF PLANTS 

Bt H. G. G. E. 

In his recent Presidential Address to the National Institute of Science 
in India at Madras, Lt., Col. Chopra expressed the hope that the botanist, 
the chemist and the physiologist would combine to evolve a truly natural 
system of classification of plants, which would be of great academic and 
practical value. This wish has been generally expressed in recent times 
specially by chemists ever since the rapid advance of the science of bio- 
chemistry revealed that a close correlation exists between the chemical 
and physical properties of plants on the one hand and their position in 
the systematic classification of the botanists on the other. 

The present basis for the determination of relationships among plants 
has been mostly the external characteristics such as the structure of the 
flowers, the stems and the leaves. The difficulty of observation of the 
minute differences as well as their inconstancy, as many of them alter 
according to conditions of growth, have often been a source of unnecessary 
controversy among botanists. Hence an alternative system in which 
their chemical constitutions are taken into account has been sought after 
frequently. 

Stereoisomerism.** — The line of attack in this direction has been 
directed towards the complex organic molecule. The starches and proteins 
differ from plant to plant. This distinction is enhanced by yet another 
important character viz., Stereoisomerism, which means simply the 
quality by which the same substance exists under a variety of forms, 
though chemically, having the same formula. Any number of such forms 
are possible among organic substances. 

The common starch, for example, obtained from various sources as 
potato, rice, arrowroot, topioca, though for all practical purposes having 
fairly uniform properties, has been estimated to exist in thousands such 
forms, while some animal proteins as the serum albumin exists in no less 
than thousand million forms. 

This peculiar characteristic of the starch substance has been exploited 
by an American Scientist, Eeichert. Encouraged by his success on animals, 
where only by examining the haeomoglobins without the knowledge of 
their sources he could predict whether inter- breeding between the species 
was possible or not, and by studying other characteristics of habit, he has 
taken starch as a suitable medium in plants to indicate the presence or 
absence of relationship among species. Starch occurs universally in the 
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vegetable kingdom and is a special feature of plants. It is product of 
their vital activity and as such may be taken to be related in an indirect 
•way to the plant substance and the species. This indirect approach, 
though at first sight appearing to be farfetched, has yielded fairly good 
results in his hands. Reichert showed a few years back, by means of the 
reaction curves which he constructed for starches from more than 
three hundred plants that relationship between plants can be predicted on 
dn inspection of these curves which have been carefully constructed on a 
set of chosen reactions. He could even attempt to rectify the discrepan- 
cies in the minor groupings and conform generally his opinions with the 
current ones of the systematic botanists. 

The “ Serum Test.”— A. recent important work by Carl Mez of the 
University of Koenigsberg bas attempted to solve the issue through the 
plant proteins. He has devised a method which he calls the "Serum Test' ’ 
in which the protein solutions are mixed individually with the serum of 
an animal and added after a certain time to the protein solution from 
another. The formation or the absence of a precipitate and its degree 
gives the type of relationship between the proteins and thus of the plants. 
An elaborate chart has been constructed on these tests and the results 
show close approximation to existing facts. 

Apart from the starches and the proteins the other plant substances 
which are peculiar only to certain groups of plants have excited interest 
now and then. The alkoloids, the glucosides, the tannins, the gums and the 
resins appear as characteristic products in certain groups of plants and 
on that basis a superficial working arrangement may be made with regard 
to those. But the tendency to generalise on these results is to be 
looked at with caution as we know that such substances by no means 
occur as constant factors but change from plant to plant according to 
circumstances or indeed may disappear altogether. Among the alkaloid- 
yielding plants, for example, cultivation has the eflfect of increasing the 
alkaloid content in some, while .it decreases the content in others. 

It will be noted that the chemical methods so far devised have 
established themselves mostly on the support of the old-fashioned 
methods of the botanist. They are as such of only suplementary value. 
Their importance, as they stand, vanished when fundamental issues such 
as the evolutionary trends among plants, are tackled. But the great 
utility of a truly natural system of classification of plants which has got. 
the support-of'physiology and chemistry may revolutionise our idea of the 
plant families and place systematic botany on a secure foundation, though 
for the present the scientist looks rather to the old-fashioned ideas, to 
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identify his plants than to the ingenious modern methods of chemist, 
however accurate they are professed to be by their authors,— 

Gazette^ April — May 1940*) 

DEVELOPMENT OF MODERN COMPOSTING METHODS 

The deliberate use of rotted organic wastes— vegetable and animal— 
for the purpose of growing large quantities of better crops seems to be as 
old as the art of agriculture itself. It is conceivable that primitive man 
may have simultaneously (1) noticed the superiority of natural vegetation 
growing in virgin forest land rich in organic matter, and (2) discovered 
the possibility of artifical cultivation of some of the plant species suitable 
for his food. 

At any rate, the importance of farmyard manure to crop growth has 
been stressed in ancient Indian and European literature on agriculture 
(Eussell and Eichards, 1917), (King 1926) has described in detail how the 
Chinese peasants of old took elaborate care to collect all available wastes 
and convert them systematically into well-rotted composts. It is note* 
worthy that in every part of the world this system of returning its own 
waste material to land has maintained soil fertility inspite of continuous 
cropping through the ages. The crowded population of China is still 
being maintained on the produce of its soil after its agricultural use for 
over forty centuries. This is perhaps the most convincing proof of the 
perfect balance of ancient system of agriculture with tbeir environment. 
It is very striking, indeed, that modern composting technique has very 
little to add to the basic principles underlying the Chinese method of 
making manure from agricultural waste. 

Liebig published in 1840 his essay, ‘Chemistry in its application to 
Agriculture and Physiology*. This marked the beginning of a period 
when scientific investigations and commercial enterprise concentrated on 
the stimulation of crop production by means of factory— made chemical 
manure. Subsequent work at Eothamsted and elsewhere established the 
manufacture of artificial fertilisers on a sound footing. Factories engaged 
during the war in the fixation of atomospheric nitrogen needed new 
markets afterwards. This further intensified the use of chemical 
manures. The use of bulky farm manures fell into the background. It 
was even asserted that this practice was not an essential feature of 
agriculture. A school of scientific workers, however, soon arose who 
maintained that a certain proportion of humus is essential to preserve in 
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turn the crumb structure in soils and that such a structure in turn was 
essential for efficient plant growth (Russell, 1918; Symposium on Soil 
Organic Matter, 1927). 

Another group of scientists (Howard, 1937, 2) believed that the 
artificial stimulation of soil activities for commercial cropping was sure 
to upset the natural balance of soil factors and in the long run might lead 
to evils not yet fully realised. They maintain, therefore, that in any 
agricultural system adeijuate provision is absolutely necessary for return* 
ing all the, waste products of agriculture back to the land. Howard 
(1937, 1) even maintains that in specialised systems such as the planting 
industries it may be necessary to make provision for the supply of 
humus to the soil by manufacturing it at extra coat from other sources 
to enable the soil to meet the abnormal strain resulting from highly 
intensive cultural practice. 

Also, vhe large majority of the cultivators in the world still believe 
that the produce obtained by the use of chemical manures is not always 
equal in quality to that obtained by the use of ordinary farm manure. 

Recent discoveries of workers on animal nutrition have apparently 
confirmed this belief by their findings (McOarrison 1926, 1937; Viswanath 
and Suryanarayana 1927; Eamiah, 1933). It has also been claimed 
(Howard 1937, 1) that the use of humic manures from vegetables and 
animal wastes impart disease resistance both to crops and the animals 
that feed on .them. Recently, a fresh impetus was received by the 
investigations into the nature of soil humus and the decomposition of 
organic wastes to humus (Russell and Richards, 1917; Waksmanetal, 1929; 
Du Toit and Page, 1930, 1932; Waksman and Iyer, 1932, 1933 and others). 
This was accompanied by zealous attempts of other workers to discover how 
to make larger quantities of humic manures and how to increase the speed 
of the decomposition (Oarbery and Pinlow, 1928; Rao and Subrahmanyan 
1932, 1935; Anstead 1932; Gadgil and Hegdekatti, 1937). These workers 
aimed at ensuring a copious supply of cheap and properly made humic 
manure. 

Jlichards and Hutchinson (1921) artifically converted straw to 
humus by the help of ammoninm sulphate. This led to the development 
of the patented * Adco ’ process. 

Fowler (1930) and Howard concentrated their efforts on the utilisation 
of all available organic residues for making composts of the Chinese type. 
Fowler stressed that it is necessary to build, up an intensively active 
biological starter of the proper type to ensure a good start and maintain 
the speed thus secured throughout the course of decompositionv His 



ijEtBLOPMENT OV MOBBBN COMPOSTlNa 

system of making activated composts is founded on this principle and is 
applicable equally to both farm residues and tonrn wastes. 

Howard aimed chiefly at making all types of residues into composts 
and thus increasing the supply of cheap humus. He saw in this means 
to compensate for the existing shortage of cattle dung for manure-making 
in India where cattle dung is badly needed for fuel purposes in the absence 
of a satisfactory substitute. His work in this direction culminated in the 
development of Howard and Wad’s Indore Process (1931, 1935). 

This process aims at utilising the harder residues by making them' 
less refractory to the influence of the fermenting micro-organisms by the 
physical cracking of tissues or by exposing them to the corrosive 
environment of actively decaying material of a better composition. It 
lays special stress on starting the heap with a physical structure capable 
of maintaining adequate areation without undue loss of moisture all 
through the period of decay notwithstanding its composition due to the 
shrinkage of the rotting mass. It is maintained that a properly made 
heap will very soon develop within it all the required intensity of 
micro-biological activity by itself. All the temperature ranges and 
sequences of the types of micro-organisms necessary for composting will 
automatically appear. The process is aerobic, clean .and sanitary as well as 
cheap and simple. The final product always maintains the proper 
Btanddird of quality. 

The process, therefore, spread rapidly all over the world and is 
applicable to a large variety of chltural systems and environments. It 
can convert all types of wastes quickly into well-rotted composts. This 
is typically illustrated by its application (1) to the disposal of habitation 
wastes (Jackson and Wad, 1943; Howard, 1935, 1937, 1938) (2) the 
composting of cane trash (Tambe and Wad 1935; Dymond, 1923, 1938) and 
of sisal wastes, the wastes of tea, coffee, rubber and cocoanut and oil palms 
(Bagot, 1986, Howard, 1938) and its modifications for making composts 
with rain water (Timson, 1939) and by the intermittent supply of water 
from canals (Jackson, Wad and Pnase, 1934). 

Fowler (1934) seems to have considered partially anaerobic condiUons 
during the later stages of decomposing heaps as having some beneficial 
effect. 

The author of this note has observed that under the hot arid climate 
of the Bajputana desert the compost made with three turns had an 
inferior chemical composition than that produced by one turn only. It 
appeared that due to the different degrees in the case of fermentation of 
the various components of the heap the more easily decaying portiohl 
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under the stimulus of local climate reaches the stage of complete oz.idatioli 
and consequent losses by the time the more refractory parts were 
sufficiently crumbled down. It is possible that losses of this nature may 
be kept down by lessening the number of turns of altering their intervals 
to regulate the ventilation to desired degree. 

While investigating the possibilities of the hot fermenation process 
Rajgopal et al (1936) have conducted that in compost heaps a better 
conservation of carbon and nitrogen is possible when anaerobic conditions 
follow after a vigorous aerobic start with rise of temperature. The 
mechanism by which this is brought about is yet to be fully investigated. 

Howard (1937) has recently evolved what he calls ‘Sheet Composting’. 
This sefems to suit wherever labour is scarce or costly. Residues of field 
crops are composted in situ in the field without collecting and removing 
them. The conditions in sheet composting are perhaps semi-aerobic. 
The description by Howard will illustrate an application of this 
principle : — 

This development was worked out dating the last two years on the 
potato areas of South Lincolnshire which have begun to suffer from shortage 
of- Humus. After the pea-crop grown for canning has been harvested, 
the land is immediately drilled with beans. The sown area then covered 
with a layer of crushed straw from the shelling machines followed by a 
thin layer of farmyard manure. The Indore process then sets in on the 
surface of the soil. The beans grow through the fermenting mass and at 
the end of September are ploughed in with the layer of finished 
compost. Decay is rapid and by the time the fields are planted in 
potatoes the following spring, the resulting humus has been incorporated 
in the soil and is ready for nitrification. This modification is known 
as sheet composting— the making of humus in a thin layer all over 
the surface. Catch crops of beans or mustard or a crop of weeds can 
also be manured with humus or farmyard manure before ploughing, 
in the autumn when sheet composting again takes place. The turf of 
old pastures or old leas can be converted into humus in a similar fashion. 
The Indore process has in this way been applied with success to no 
less than three ihaportant practical problems, green manuring, the 
effective utilisation of weeds and stubble and better utilisation of 
the old turf of grass land. 

Similar attempts at simplification are beiug made by applying waste . 
organic matter direct to the soil with inorganic reinforcements. (Eden, 
1935-1936) The present system of burying tea prunnings and loppings of 
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shade trees along with the chemical manures may also be considered a 
similac operation. 

It appears to the author that perhaps the most economic and 
convenient method of returning waste material to land will be preliminary 
aerobic decomposition to a suitable stage followed by direct application 
to the field, a few weeks before sowing time, before preparatory cultiva- 
tion begins. There seems to be some scope for such a method as it 
involves the least deviation from current routine as well as the minimum 
of labour and care. {Planters Gazette, April — May 1940.) 

B 1 FOR BREAD 

More Bonrishment from the loaf. — The husk of a grain of wheat contains 
the vital element — known as vitamin B 1. A large part of the world’s 
population is said to be suffering from a deficiency of this vitamin. A 
simple way to make good the deficiency would be to eat wholemeal bread, 
a course long advocated by dieticians. But for most people that solution 
of the problem is too simple. They prefer to eat the emasculated white 
loaf and give pigs the benefit of the vitamin B 1. 

The scientist has now produced another solution, hailed as the 
greatest dietetic discovery of modern times. After years of research, at 
great expense, he has succeeded in manufacturing vitamin B 1. in the 
laboratory. In England it is proposed to add this synthetic vitamin to 
all white flour. Only a tiny amount is needed: a quarter of a milligram 
to every 11 ounces of bread. One ounce will supply a man with his 
needs for 75 years. The annual cost of the " injection at the moment 
is estimated at £ 1,50,000. to be borne by a Government subsidy. 

By this means the public will continue to enjoy white bread, fortified 
with synthetic vitamin ; pigs will continue to enjoy the natural product ; 
and food “ faddists ” will continue to enjoy wholemeal bread, which 
dieticians say is more nourishing than white bread, even when that is 
scientifically improved.— (ffiadMj. 

COnON POSTERS 

As a result* of the paper shortage, advertising posters in Britain 
may be made of cotton. According to the Manchester firm which 
is sponsoring the scheme, the cloth developed for the purpose has 
a special gloss surface suitable for printing. 

Cotton posters, it is contended, will stand up to the weather better 
than paper and because of their greater durability will be more 
economical in the long run, though the initial cost is slightly hi^her^ 
6 
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Other nses may be found for cotton fabric. Liverpool Cotton Corpora* 
tion have adopted it for notepaper.— (Hindu). 

STARCHLESS POTATO 

Tn the belief that potatoes are fattening, many people with 
a tendency to stoutness eat sparingly or not at all of this 
vegetable. In the future they may be able to eat potatoes to their 
heart's content without risk of adding to their too solid flesh. A 
horticulturist at Yonkers, New York, has produced in his greenhouse a 
starchlesB potato. 

Galled a “topato ", the new plant is the result of the successful graft- 
ing of potatoes and tomatoes, the fattening tendency of the one being 
balanced by the slimming quality of the other. The “ topatoes ’’ grow 
from the roots of the plant in the manner of ordinary potatoes; the upper 
branches of the plant yield tomatoes. 

Nosoilisnsed in the cultivation of these new plants. They are< 
grown in gravel and feed on seven chemicals, including magnesium 
sulphate, applied twice daily. — (Hindu). 

“THE MAGIC BEAN "-(SOYA BEAN). 

Provides everything— food to explosives.— The Nazi claim that the use 
of the soya bean will give them sufficient strength even to withstand the 
blockade is exaggerated, but there is no doubt that any n^iition which can 
obtain large supplies of this amazing plant has a raw material unique in 
the variety of products that can be obtained from it. Normally Germany 
imported more than 1,000,000 tons of these beans, but some of this supply 
must have been cut off, and large as it is, it could do more than supple- 
ment other raw materials. 

It is easier to give a list of products that cannot be made from the 
soya bean .than one of the uses to which it has been put, but here is a 
summary of the chief uses. First for human food, it can be ground and , 
mixed with flour, when the high protein content gives the resulting loaf 
the dietic value of bread and meat. Moreover, the loaf keeps about two 
weeks before becoming stale. A milk can be produced from the bean 
which is used like ordinary milk, and can be turned into cheese. Oil 
obtained from the bean can be used for oooking or turned into margarine. 
A coffee substitute has been prepared from it. 

Then as a feeding stufl for animals, the bean is exceedingly valuable 
. producing a rich cake for cattle. Even the stripped plants are valuable 
as f^tiliser when turned into the ground. ■ . 
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As a raw material for manufacture soya beau is used for making 
glycerine, soaps, lubricants, varnisbes, paints, plastics and explosives. 
From this limited list it will be seen that the soya fully lives up to the 
description “ magic bean,” 

The supplies which Germany has been receiving came from 
Manchuria, the native home of the bean, the United States and probably 
to a lesser degree from the Balkans. The bean has been successfully 
grown in most countries, including Britain, but it is only in certain 
climates that it is economically the most profitable crop. Germany's 
home production is believed to be negligible, as plant experts have been 
quite unable to get reasonable crops. 

In the U. S. A. — In the United States to which the bean was taken 
from Manchuria, it has been enthusiastically exploited by Mr. Henry Ford 
who claimed that it could be made to yield everything required for making 
a motor-car except the metal. He put down 12,000 acres and claimed 
that four times this area would be sufficient to supply enough lubricating 
oil, paint, varnish, etc., for 1,000,000 cars a year, in addition to plastics for 
dash-boards, controls, etc. The total area under cultivation in the U.S.A, 
has risen from 500,000 acres in 1917 to 6,000,000 acres to-day. 

In Britain under his inspiration special seed has been produced and 
planted. Twenty acres were cultivated in 1934 and the seed from them 
distributed to farmers. The great difficulty is that even the seed specially 
bred to meet English conditions is apt to fail in a poor summer and the 
variable climate therefore makes it an unreliable crop. 

The soya bean has a very characteristic smell and taste and although 
this seems attractive to Eastern palates, it is decidedly unattractive to 
many Western people — and even animals. When attempts were made to 
include the bean in the food of Welsh pit ponies, they refused to touch the 
meal even when the bean was most cunningly mixed with other 
substances. 

For the manufacture of margarine, * glycerine, etc., the oil 
is deodorised. Some years ago an Italian scientist claimed that he had 
devised a method of removing the taste and smell and that the flour could 
be used for cakes, baby-food, etc. In Germany, of course, no account is 
taken of tastes— if Hitler says the Germans must like soya, they like it. 

The extraordinary health value of the bean which led Dr. McCollum 
of the John Hopkins Institute in the U. S, A. to claim that it would 
reduce the mortality rate by 20 percent in a year, has led many, 
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enthusiasts to persevere and they declare that the taste can be acquired. 
No doubt if the bean was part of our diet from infancy, we should find 
the taste pleasant. 

The bean grows on a hairy, leafy bush, and the beans vary in size, 
shape and colour, the most prized being those of a golden yellow colour. 
(Bindu). 


College and Hostel News 

The dreary summer lapsed and we came to the College with bubbling 
enthusiasm on the i4th June. Our revered Principal in his 
inaugural address stressed the importance of punctuality and discipline as 
they form the very back-bone of a successful career not only in the 
College but in our future life as well. We do hope that all of us will 
isherish the precious advice of our worthy Principal to make our career 
brilliant. 

We feel great pleasure to congratulate the following of our friends on 
their unique success in the Varsity Examinations of 1940, 

(1) Mr. 6. R. Shirpurkar— 1st Division in the B, Sc. (Agr). 

Examination and winner of Sir Arthur Blennerhasett Memorial 
Medal and Chakradeo Memorial Medal. 

(2) Mr. J. N, Hota — 1st Division in the Intermediate Examination 

in Science (Agriculture) and awarded the Sir Arthur 
Blennerhasett Memorial Medal. 

Messrs. J. P. Shrivastava, B. B. Misro, 8. R. Ohopde, 8. K. Palnetkar, 
P. M. Ingley, A. M. Deshpande andR. G. Kelkat for having 
passed in the first Division in the Intermediate Examination 
in Science (Agriculture). 

This year the second year batch has kept a record in the history of 
the College by placing 8 of its students in 1st Division. It is really good 
on the part of the students and staff— without whose co-operation this would 
not have been possible. We hope that all of the above friends will maintain 
their standards in the Pinal Examination and thus bring honour to the 
Almamater. 

We are glad to note that the traditional regional spirit has given 
place to harmonious co-operation of all students in every sphere of College 
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activity. This year’s election may prove to be a landmark in the 
history of the College. All office-bearers excepting the General Secretary 
were elected unanimously and unopposed. 


The elections no doubt infuse admittable energy in the students and 
offer a better chance to step forward in the World’s best sphere. We 
congratulate the following persons elected and hope that they will realize 
their responsibility and discharge their duties in the best manner possible. 
They are sure to fulfil the hopes for which they stand and make their 
career glorious. 

General Secretary for College ... Mr. P. M, Ingley. 


„ „ Sports 

Foot ball Captain 
Hockey Captain 
Volley ball Captain 
Tennis Secretary 
Librarian 


„ S. K. Palnetkar. 

„ P. T. Rajkondawar. 

Ajit Singh. 

„ L. Pande. 

„ B. B. Banerji. 

„ J. N. Hota. (Nominated) 


It is our good fortune to offer our heartfelt felicitations to some of 
our bright ex-students who are bringing honour to the Almamater. 
Mr. P. C. Vetma, ex-General Secretary and a distinguished student of our 
college has been selected to the King’s Emergency War Commission as an 
Officer in the Indian Army. We wish him every success in his future life. 
Mr. K. B. Sahasrabudhe has been awarded the King Edward Memorial 
Scholarship for further studies on wheat under Dr, B. J. Kalamkar. 


Lack of accommodation has compelled us to postpone the elections 
of office bearers for the Self-help Debating Society. Last year’s Secretary, 
Mr. E. N. Bhargava, has been made the Vice-President and will continue 
to work as the Secretary and Vice-President for the time being. 

Our newly established Quiet-Hour Association though in its infancy 
is progressing well under the guidance of Mr. S. K. Misra, an enthusiastic 
and righteous Professor of our college. This year Pandit Vidyanandji, B.A., 
a veteran Vedic Scholar and Head Master, D. A. V. High School, was 
present for the first meeting of this Association. Panditji explicitly 
explained “ The teachings of Bhagavat Gita.’’ 

Our college building is still under repairs, but the right wing is being 
utilized for class rooms and now there is no more need of going to other 
institutions. Our thanks are due to the authorities of the 
College of Science, who were kind enough to give us rooms in their 
College upto the 6th July, The College office has occupied some of the 
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rooms of the hostel and the Final year students are put to some 
inconvenience. 'We hope that this inconvenience to the Final year students 
will soon be removed when the office is shifted to its original place. It is 
heard that the portion occupied by the Director’s office will be available for 
the College and an additional chemistry laboratory will be provided in 
this building for Intermediate students. 

As usual our foot-ball and hockey teams have started practising with 
great enthusiasm though the continuous rains have proved to be a great 
menace to them. We wish the players success in keeping their merit 
in the University tournaments. This year we have decided to start 
practising Cricket. 

It has been decidid that the Janmastami, Gsnesh Utsava and Social 
Gathering will be performed under the guidance of a Committee in which 
the President is Mr. E. A. H. Churchill, 

Vice-President ... Dr. V. G. Vaidya, 

Secretary ... Mr. P. M. Ingley, 

Treasurer ... Mr. S. K. Misia, 

with some representatives from students and staff. We hope that all 
these functions will be performed with full co-operation of the students and 
staff. The hostellers seem to be busy in preparing for the programmes to be 
carried out in the festivals. As usual it is decided to stage one 
Marathi Drama ‘ Ghara Bahir ’ by Prof. Atre and one Hindi Drama 
‘ Heech ’ at the time of our festivals and we wish the actors success. 

This year about 50 students were admitted to the first year. The 
number is decidedly more than that of last year and it explicitly proves 
that, agricultural education is in great demand. Still many of the 
applicants had to be disappointed due to lack of accommodation. 

The general health of the hostel is quite good. All the hostellers 
have been inoculated against cholera and every precaution is being taken 
wberever necessary, e. g. boiling of drinking water, keeping the mess 
surroundings clean, etc. The College Hostel Library and College Co- 
operative Stores have as usual started working. It will be a great help if 
the Hostel Library is furnished with a few more publications. 



To the Farmei* 


In merry Nature of the month of March, 
When melodiously the cuckoo chants ; 

You in the solitude, 0 farmer ! 

What art thou whispering to the plants ? 

Art thou expressing a heart-felt feeling 
Of thy woe and thy grief ? 

Alas ! the cool sighs of thy heart 
Are ne’er followed by relief. 

Or, thou art embracing the plants of the field, 
Whom thou hast brought-up like children ; 
Sacrificing thy life for their sake. 

In the rains and the hottest sun ! 

By thy blessings, 0 farmer ! 

They have flourish’d with prosperous growth ; 
The real benefactor in the world thou art, 

Of the rich and the poor alike. 


M. P. Sheivastava. 

Second year. 



tENDER NOTICE 

Sale of Agriculture Machineries and Implements 

GWALIOE STATE 


Sealed tenders are invited for the purchase in whole or in 
part of a large stock of new and second-hand Agricultural 
Machineries and Implements viz Tractorsi Ploughs, Harrows, 
Thrashers, Disintegrators, Crushers, Mowers, Winnowers, Hay 
Eakes, Cultivators, Planet Juniors, Oil Engines, etc., etc , with 
accessories and parts belonging to the Agricultural Department, 
Gwalior State and ate open to inspection at the Implement 
Stores, Central Farm, Gwalior. 

Printed list of stock can be had on application to the Boring 
Engineer, Gwalior Government, Gwalior. 

Tenders are required to be submitted to the undersigned in 
prescribed form ( which embodies also the terms and conditions 
of sale ) and are to be obtained from the Boring Engineer on 
payment of Es. 5/- per copy. 

Tenders must reach the Office of the undersigned during 
office hours up to 4 p. m. on or before 30th November 1940 after 
which no tenders will be entertained. 

E. J. HOPE, 

Manager, Gwalior Light Eailway, 
and Convenor, 

Committee for Disposal of Agricultural Machineries. 
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Editorial Notes 

We have very great pleasure in congratulating Mr. 
B. Subba Eao, L. Ag., (Hons), on his promotion as Extra 
Assistant Director of Agriculture. Mr. Subba Eao has to bis 
credit a long and meritorious service in this college as Lecturer 
in Agriculture* In this capacity he has distinguished himself in 
every manner. In the social life of the College he has made an 
indelible mark of himself by his talents in music and sports. His 
promotion is welcomed as a fitting recognition of the valuable 
services rendered by him in this College. 

Mr. Subba Eao was closely associated with this Magazine as 
its Editor for the last four years. During this period, he spared 
no pains in enriching it by securing valuable contributions. The 
magazine committee extends its special thanks to him for the 
lively interest taken by him in making this magazine a success, 
and wishes him every success in his new appointment. 

INDIAN AGRICULTURE DURING THE FIRST TEAR GF WAR 
(Sept 1939 to Oct. 1940) 

THE COURSE OF COMMODITY PRICES 

The course of commodity prices during the first year of war 
makes an interesting study. With the out-break of the war the 
price levels which remained low during the depression years 
received a sudden stimulus. The Calcutta index number of 
wholesale prices in India showed a rise by 14 per cent in September 
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1939 as compared with the earlier month* The rise in retail prices 
was remarkable. It may be attribqtable mainly to the profiteer- 
ing motive of the merchant community in India. Such an 
attempt at indiscriminate “puttihg up” of the plices iwas 
immediately checked by the action of the Provincial Governments. 
This rise being purely an artificial one could not justify itself any 
longer and a strong reaction immediately followed. This brought 
down the prices to a level where they could be maintained by the 
economic forces ruling the market in the .novel circumstances of 
the war. Contrary to the imagination, the declaration of the war 
did not mean any considerable dislocation of the normal trade 
activities. Asfsoon as these imaginary fears proved to be futile, 
by the experience of the days that followed, a gradual lull 
commenced, which existed till the end of October 1939. The 
two months that followed viz. November and December are the 
most notable, as the prices then reached at their highest level. 
Feverish speculation led to this hectic rise. Prices of cotton 
and jute were almost doubled up at this time. At the close of 
the month of. December 1939 the general index of prices rose 
to the level of 137. 

This rise was maintained somehow during the first month 
of the new year, but could.nofc be continued any further. In fact 
the opposite tendency now grew stronger. All the stocks which 
were held so far were gradually released and nervous selling 
commenced. This process was accentuated during the following 
months due to the anxiety created by the events on the European 
continent. 'Terrific selling pressure gradually brought down the 
commodity prices index from 117 in May to ll4 in July. By the 
close of the year this remained only 11 points higher than the 
pre-war level. 

WAR TIME LOSSES OF.TR ADE, BUT LARGER EXPORTS 
TO EMPIRE COUNTRIES 

With the extension of war in. Europe the Indian export trade 
structure of agricultural . commodities has been • subjected to a 
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numbei; csE ohafuges. Indiar has severed her trading connections 
with IJ. S. S. E., Norw^, Gei^nany, Belgium, Austria, 
Czechoslovakia, Italy, Italian East Africa etc. As a result of 
this the loss to the Indian trade is estimated to be nearly 22^ in 
value of the average total Indian exports. . But it is gratifying to 
note that this loss has been made good by the increased ofi-take 
-of the 15 Empire countries the largest share being that of Great 
Britwn. During this period exports of merchandise to foreign 
countries shot up by Es. 40/-: csores in value, as compared to the 
proceeding twelve months. Out of this trade the Empire 
countries may be hel'd responsible for Bs. 36/- crores, the share of 
Dnited Kingdom being Rs. '23/- crores- Of the non- Empire 
countries U. S. A. which is now our third principal buyer 
increased her trade by nearly Es. 13/- crores ip value, while 
South America has made a record increase by about Es. 20/.- 
orores. Our exports to Egypt show an increase by over 14 crores 
o| Rupees while exports to Switzerland, ha.ve beeri multiplied 
seven times. The share of J^va, Sumatra and Bojcneo -is now 
doubled up, while Turkey, Arabia, Iraq, Thailand,- Portuguese 
Eeat Africa and West Indies have now received larger shipments 
from India, 

THE PROBLEM OF UNEXPORTEO SURPLUS 

It is now feared that if the present war turns out to be long 
drawn affair, we may not be able to maintain the outflow of our 
primary commodities to the other countries. A novel problem of 
unexported surplus resulting in unremunerative prices may arise 
and we may be required to find out ways and means for the dis- 
posal of the surplus produce for preventing the depression in prices. 
The commodities that will require special consideration are cotton , 
jute; oilseeds and wheat. The case of cotton may be alarming 
if ou,r relations with Japan are strained. The problem of jute 
may find a partial solution by the fixation of the minimum prices 
and the proposal to purchase the surplus stock by the Government. 
Of the pilsefids, linseed and ground^nt hav^ presently improved, 
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thanks to the agreement reached between the Government of 
India and the British Ministry of food. 

However efforts done so far may hardly prove equal to the 
task, in view of the eventualities we should be prepared to face. 
A definite plan will have to be worked out for the same. It may 
be suggested that ourtailmeht of the area under these crops in the 
following seasons and the growing of alternative crops may be 
followed to the exent to which it is possible. 

NEW USES OF AGRICULTURAL COMMODITIES 

Relief of a permanent nature would be available by 
the utilization of theSe primary commodities by local 
manufacturers. This will also save considerably the uneco- 
nomic long-haul exchange that we have been following 
so far. The benefit, of this method will be of supreme 
'importance. Government efiorts in this direction have so far 
progressed considerably. The various industrial research insti- 
tutions in India which are now co-ordinated under the aegis 
of the Board of Scientific and Industrial Research have made 
promising experiments in this connection. The possibilities 
envisaged by them for the utilization of agricultural commodities 
for industrial uses may prove to be a welcome relief. Research 
has been carried on the utilization of cotton for some new purposes 
such as, road making, cotton belting, pneumatic tyres, sugar bags, 
surgical materials or to replace the imported cellulor cloth for 
undergarment and the substitution of cotton yarn for rayon, 
cellulose etc* Special effort is being made for utilisation of 
mollases for preparing organic chemicals and acids at the instance 
of a special committee appointed by the Board. The U. P. Govern- 
ment have already succeeded in the manufacture of power alcohol 
from molasses on an industrial scale. Very soon this will be 
placed in the market. It’s use for building purposes may be 
introduced as this increases the tensile strength of lime surkhi and 
lifiie cement mojrtar and the setting period is also reduced. The 
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utilization of our oilseeds for various purposes such as, preparation 
of synthetic chemicals pure and commercial stearic and other acids, 
lubrication, water proofing and in the manufacture of paint and 
varnishes will be of great benefit. 

IN QUEST OF ALTERNATE MARKETS 
The value of commercial agreements is immense at this 
juncture Opportunity may be taken at this time ’ to negotiate 
with various countries and establish trade relationships. The 
Empire countries east of Suez have now a special opportunity to 
develop their trade with each other in common interest. The 
recent session of the Eastern Group Conference held in India has 
given a great fillip to this idea. Talks outside the conference 
have great exploratory value. The recent visit of the Gregory- 
Meek Mission to America has also shown what special effort is 
needed to advance the sales of Indian products in that country. 
Negotiations with Burma, Ceylon, Africa are already making a 
headway. The appointment of the trade Commissioners in 
Australia,, and Malaya may be welcomed. 

Thus an all sided effort, the beginnings of which are already 
made will be required to meet the exigencies of the situation and 
to derive the greatest good from “ The things evil,” which we 
are caUed on to face to-day. 


Original Articles 

MANURES AND FERTILISERS IN RELATION TO VARIOUS CROPS 

By Rao Bahadur D. V. Bad, M. Sc. (Agr.) (Hons,); 

A. 1. 0., F. 0. S. (Bond.) 

(AgriouUurfil OJumist to Government, G. P. & Berar, Nagpur) 

In order to understand clearly the various aspects of manuring it is 
necessary to deal with briefly some of the iinportaht characteristics of 
soils. The soil is not a static mass made up only of dead and inert 
material but on the contrary it is in a powerful dynamic condition in 
which various chemical, physical and biological forces are' continually 
operating- to a greater or less extent according to the seasonal fluctuations. 
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The fact that the growth of plants under natural conditions depends oni the 
living agency of the soil can be easily seen from the striking difference in 
plant growth between plants growing in pots containing sterilised and 
unsterilised or normal soil. 

Pliysical properties of the soil : — The physical condition of the soil 
depends upon the presence of right proportions of various mechanical 
constituents like clay, silt and sand in the soil in relation to the climatic 
conditions, and in addition an adequate proportion of organic matter and 
lime. An adequate amount of organic matter in the soil is absolutely 
pssential in order to bring the soil into the reqnired state of tilth and for 
the better utilisation by plants of the fertilising constituents that may be 
present in the soil or which may be added in the form of artificials. 

The mode of arrangement of the soil particles — which are coated with 
a jelly-like or colloidal material — their size and shape are responsible for 
the soil tilth, and on which depend thS moisture and air relationships of 
the soil in relation to plant growth. The pore space in a soil may thus 
vary from 26 to 47^ depending upon the arrangement of soil particles- 
Soil aeration is essential to fertility and various cultivation processes are 
^opted in order to facilitate the renewal of the soil air, and to increase its 
supply in the soil. 

Chemical composition: — A large proportion of the soil material varying 
from 60 to 90^ is inert being insoluble in even strong hydrochloric acid 
and does not therefore represent nutrients of any immediate value to the 
plants. The remaining portion represents moisture, and organic and 
inorganic plant nutrients which are present in. either soluble or easily 
available form. The soil contains a large number of organic and inorganic 
constituents but only a few of these can be considered as indispensable. 
They are taken np by plants either as such or after they have undergone 
certain transformations in the soil. Some of these are required in large 
quantities by the plants and others though required in veny small 
quantities are quite essential. 

■ The organic constituents of the soil can be broadly classified as 
nitrogenous, and non-nitrogenous or carbonaceous. The former after 
undergoing adequate transformations in the soil supply nitrogen to the 
plants, and the latter help the beneficial soil micro-organic activity and 
supply the bulk of the soil organic matter which is so very essential for 
maiptaining the tilth of the soil. 

Out of the inorganic constituents present in the soil phosphorous, 
%nd Mme %re required by plants in appreciably large quantities, 
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liimct is also essential for maintaining the tilth, Reaction and beii'’drficial 
biological actions of the soil. Mechanical and chemical composition of 
some typical soils of the Province can be seen from the results of analysis 
given in the following tables * 

TABLE I 


Mechanical composition of some 0. P* soils. (Samples taken to a 
depth of 8" to 9""). 

Percentages in air^dry soils passed through 1 or 2 mm. sieve. 



OaOOa 

Coarse sand 

Fine sand 

Silt 

Olay 

Black cotton soil 

6.32 

2.62 

8.53 

34.93 

36.92 

Mariar soil 

0.92 

2.40 

14.39 

31.45 

43.56 

Kanhar doil 

0.22 

0.60 

4.04 

32.63 

53.00 

Dorsa soil 

0.33 

2.89 

3.61 

42.60. 

41.99 

MatasisoU 

0.08 

13.78 

29.08 

29.90 

18.30 

Sehar soil 

0.06 

8.44 

26.26 

42.78 

i&ia 


TABLE II 

Average chemical composition of some C. P. soils* 
. ( Samples taken to a depth of to P"). 



7c Total 

% Available 

% Total 

M. 



P2O6 KaO 

PaOs 

KaO 

Calcium 

Total 

Exchan- 

geable 

bases 

Exchan- 

geable 

calcium 


Black cotton soil 

0.052 0.33 

0.006 

0,007 

2.00 5.0 

65.9 

51.60 

0.05 

Mariar soil 

0.063 0.57 

0.006 

0.020 

1.60 ... 

46.5 

42.95 

0.04 

Kanhar soil 

0.070 ... 

0.002 


0.90 ... 

30.0 

25.00 

0.06 

Dorsa soil 

0.050 ... 

0.002 

... 

1,20 ... 

30.0 

25.00 

0.05 

Matasi soil 

0.040 ... 

0.005 

... 

0.36 ... 

16.0 

11.00 

0.04 

Sihar soil 

0.030 ... 

0.003 

... 

0.98 ... 

... 

26.00 

0.06 

















56 


AGliIOUIiT0BB COiil-BGB MAGizIN:fi 


Fertilising constitaents present in the soil are not ail completely 
available to the gto'^'ing plantSi Those which can be dissolved in either 
water or weak acidic solutions e. g., the soil solution charged with 
carbondioxide are classified as available constituents and those Which are 
incapable of being dissolved in this way are called unavailable or dormant. 
The dormant plant food in the soil is however being slowly converted 
into available material by the various physical, chemical and biological 
agencies of the soi)< 

GENERAL REQUIREMENTS OF CROPS 
Plants require for their growth substances like carbondioxide, 
water, oxygen, and suitable compounds of nitrogen, phosphorous, 
potash, sulphur, calcium and magnesium. Of these carbonioxide ‘is 
obtained from the atmosphere and some like calcium and sulphur, 
though taken in large quantities are ordinarily present in sufficient 
quantities in average arable soils. Special cases are however -met 
with where the lime status of the soil is required to be adequately 
maintained by artificial methods. Nitrogen, potassium and phosphorous 
compounds which are also required by the plants in large quantities 
are however generally present in inadequate quantities in Indian 
soils Bnd are therefore required to be supplied to the soils in . order to 
obtain better crop yields. Before considering the question of supply 
of these three fertilising constituents to the soil, we shall first consider 
briefly the important functions performed by these constituents in the 
growth of plants. 

(a) Nitrogen performs the following functions in the growth of 
plants: — 

(1) It is an essential constituent of all plant proteins. 

(2) It is connected with the production of well-developed leaf system 
which is important from the point of carbon assimilation. 

..(3) It stimulates cell reproduction to a remarkable extent, and 
thereby favours the vegetativq phase of plant growth. 

(4) It contributes to the formation of chlorophyll and is an essential 
constituent of this complex. - 

(b) Phosphorus performs the following functions in the growth of 
plants : — 

. (1) It is necessary ifor the formation of various plant compounds. 

(2) In. the early stages of plant growth it promotes root formation 
and in the later ’slages it hastens ripening. Cereals suffering from 
phospihatq starvation have a stunted root system, and a decreased number 
of tillers bearing seed. 
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(c) Fotassiam performs the following functions in the growth of 
plants : — 

(1) It increases the efficiency of carbon assimilation of plants. 

(2) It is essential for the synthesis of protein and cell divisioB in the 
growing plant. 

(8) It facilitates the supply of water to the plant. 

(4) It counteracts, the tendency to soft growth due to excess of 
nitrogen, and thus makes the plants more resistant to fungus diseases. 

MANURES AND MANURING 

Manures may be applied to the soil either to replace the plant 
food abstracted from it by the crop or to supply plant food . with 
a view to increasing the productiveness of the soil beyond its natural 
capacity. Manures may -.b^ classified into two main groups e. g. 
(1) general manures and (2) special manures. General manures such as 
Farm Yard Manure and various other plant and animal residues contain 
all the necessary constituents of plant food in small quantities. In 
addition to. the function of supplying plant nutrients in small quantities 
they perform the important function of maintaining the tilth and general 
fertility of the soil on account of their high organic matter content .and 
the comparatively resistant nature of their fertilising constituents. 
General manures .are therefore the safest to employ in practice, partir 
cularly when the manurial requirements of the soil are not well known, 
because by their use, although the soil may be receiving additions of 
certain constituents which it may not require, such additions do no harm 
and a better crop results from the increased supply of the other 
constituents in which the soil may be lacking. 

Special manures contain very high proportions of only one or two 
fertilising constituents, and cannot therefore supply requirements of 
plants. They are either inorganic salts like ammonium sulphate, 
potassium sulphate etc. or organic substances like oilcake, dried blood, 
flesh manure etc. 

BULKY OR GENERAL MANURES 

In view of the particular importance of organic matter in the soil 
we shall first briefly consider the question of bulky manures and some 
easy methods which can be employed to maintain or increase the 
organic matter content of the soil. 

Farm yard manure.— One of the usual methods known to the cultivator 
and practised by him for many years is to apply Farm Yard Manure to 
2 
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the soil. Ordinarily for crops like cotton, wheat, and rice a basal dressing 
of about 2i to 4 tons of Farm Yard Manure should be given per acre 
annually or at least once in two years. A very large quantity of the 
available cow-dung is however normally used as fuel by the cultivators 
and this practice is bound to continue till an alternative source of fuel 
becomes available. The loss of natural Farm Yard Manure thus 
sustained can be made good to Some extent by adding organic mattSr to 
the sO'il according to the methods described below 

(1) Preparation of artificial Farm Yard Manure. — Various waste materials 
like cotton stalks, pigeon-pea ( tur ) stalks, weeds, fallen leaves, Sann-hemp 
and ambadi stalks, old thatching material etc. usually available to the 
cultivators can be converted into Useful and quickly available manure 
which compares, favourably with the natural Farm Yard Manure 
obtained from cattle dung. Organic matter added to the soil can produce 
beneficial effects only when it does not differ widely in composition 
(0. g. a specific C/N ratio) from the natural soil organic matter known as 
humus, and a properly prepared cattle.dung manure, is to p 
Ittge extent slunlar to soil organic matter. The object of the method of 
fiepuration of tatificial Farm Yard Manure is therefore to convert the 
^iouB raw waste materials, as quickly and economically as possible into 
a produet which is more or lesS similar in properties to ordinary 
cattle dung manure, and the following are some of the important factors 
involved in this process : — 

(1) Mechanical pulverisation of the raw material as far as possible. 

(2) Adequate aeration and moisture. 

(S) Addition of available nitrogen in the form of ammonium salts 
or urine. 

(4) Introduction of suitable organisms with a view to accelerating 
the process of decomposition. 

Eesnlts of analysis of samples of artificial Farm Yard Manure 
prepared from vwious raw materials given below will clearly show that 
this maanre is as good as ordinary cattle manure 
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Description of the 
sample. 

Percent; mois- 
ture in the 
original 
sample. 

Percent or- 
ganic matter 
in dry matter. 

Percent 
nitrogen in, 
dry matter. 

Peroent uttrp' 
gen in organic 
'matter. 

Artificial jp. Y.M. from 
cotton stalks 

11.77 

61.60 

1.74 

! 

3.38 

Artificial E.Y.M. from 
rice straw 

45.60 

23.60 

1.09 

4.63 

Artificial F. Y.M. from 
leaves and weeds 

51.66 

33.60 

1.22 

3.67 

Ordinary F.Y.M. 
from eatfcle-dung 

26.50 

34.70 

1.24 . 

3.5t 


(2) Another important sonrce of organic matter is human excreta or 
night soil which, if efficiently utilised as manure, would prove of immeh'se 
value in enriching the soil. The importance of this mannre has long 
been recognised, as is evident from the high prices offered for lands 
situated near the village sites which get highly fertilise^ and give higher 
crop yields than those obtained from ordinary fields away from the 
vHlage. Ah bough the value of night soil is recognised, its 'ose as manure 
has been ethirely neglected partly .OB account of -Uie - dtstastdnl taBk* c{' 
applying it to the land and partly due to caste prejndice andooQt^rvatism. 
We should therefore try our best ■ to induce the cultivators, to cast 
off their prejudices and conservatism against the handling of this -manure 
wherever it is available in an odourless form e. g, near municipal towns 
and other places where sanitation crjuimittess fanctign. We should' alsa 
induce them to adopt simple and inexpensive method like the 'eartlwslosat* 
system or the ‘movable latrine’ system, in rural areas, and thus save the 
country from this colossal loss of natural fertility, which, in no small 
measure, is responsible for the continuous deterioration of our soils and 
the low crop yields as at present obtained. 

(31 In addition to the above two sources of organic matter, there is 
another importaai source, namely, green manuring. Ordinarily green 
manuring meaps turning under undecomposed- green plant material 
either grown in-situ or brought from the adjoining fields.' GrOen 
manuring <%op can be sown as a main c);qp, companion crop ox a catch crop 
(i. e. a crop worked in after a main crop has been taken off or between 
two main crops). . Out of these green manure as a main crop cimnot 
tisually be justified as it is too expensive and usually tbs cultivator oas 
scarscgly afford to cultivate his l^d without a^aoting auy hind of prop 
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return during the season. Green manures should therefore be commonly 
used as companion or catch crops. 

Choke of the green manure crop.— Whenever a green manure crop is 
to be used, preference should be given to a legume if it is available, 
because such a crop due to its capacity to fix atmospheric nitrogen 
through symbiotic bacteria associated with its root nodules, will add 
materially to the nitrogen content of the soil. In this connection it is 
necessary to emphasise that if the green leafy material and the stems are 
removed from the field, and if only roots together with their nodules are 
returned to the soil we do not add much nitrogen to the soil as is 
generplly believed by some people. The atmospheric nitrogen fixed by 
the organisms in the nodules is translocated continuously to the leaves 
and in exchange soluble carbo-hydrates from the leaves which serve as a 
source of energy to the bacteria are translocated to the nodules on the 
roots. Up to a certain stage of growth of the plants, and depending upon 
other facthra associated with soil moisture etc. new nodules are formed oh 
t.be roots, and the old oura fall off. A green crop of iS^nn-hemp 6 weeks 
old contains about 74% moisture and 0.3% nitrogen, 
r,, .Approximate percentage distribution of thei total nitrogen contained 
imvatious leguminous green manuring plants is shown below 

Leaves ... ... ••• 65% 

Stems ... ... ... 25% 

Boots ... ... ... i0% 

Depending upon climatic conditions tbe following average yields of 
green crop can be expected from certain legumes in tbe important crop 
tracts of the Province 


Quantities of green crop per acre.' 


Name of crop. 

Bice tract. 

Wheat and cotton 
tract. 


lbs. lbs. 

lbs. lbs. 

Sana 

4,000 to 10,000 

15i000 to 22,000 

§awri or Dainohya • ... 

3,000 to . 8,000 

10,000 to 20,000 

Gowpea ' ... 

8,000 to 7,000 

12,000. to 16,000 


When, these* is a choice betweeh two or more legumes, ohe which is 
mote leafy*, less woody*, quick groWingi and deep' robted should be selected 
(to thb xa*f>idit/ of decomposition of plant material depends on the age and 
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condition -of the material turned under; young and highly nitrogenous 
material decays more rapidly than that having a high fibre content. 

While the maintenance of the nitrogen supply is an important object 
of green manuring, there are other benefits of no small importance e. g. 
improvement of soil tilth, increased solubility of soil minerals due to the 
acceleration of the rate of GOa production in the soil, suppression of 
weeds as a result of the shade effect produced by the thick crop, and 
keeping the ground cool and thus checking to some extent, rapid, 
evaporation of soil moisture. 

Seed iaecnlation. — Inoculation of the legume seeds with appropriate 
bacteria is necessary under certain conditions e. g. (1) on lands newly 
cleared for cultivation, (2) when a new legume is being introduced (3) 
when the nodule organisms though originally present in the soil have 
either become extinct or lost their efficiency owing to unsuitable 
conditions of cultivation. 

Time and depth of ploughing — The time of ploughing the green manure 
crop will depend on the various local conditions and the purpose with 
which the green manuring crop is sown. If a subsequent rabi crop is to 
be grown, there must be sufficient moisture to decompose the green crop 
and to supply the following crop. This is particularly important whgre 
irrigation is not available. Experiments carried out in our Province 
have shown that in areas where there are no irrigation facilities and the 
annual rainfall is less than 85 ", green manuring for a rabi crop is out of 
question. In areas with a higher rainfall which is fairly' well distributed, 
green manuring for wheat would be successful, provided that at least 12 
to 16 inches of rain is received after inversion of the green crop in the 
month of August and before wheat is sown in the following winter. 

Even, where irrigation is available the time of ploughing is important 
because of the effects of the decomposition of green manure on the 
germination and subsequent stand of the following crop e. g. in the case 
of paddy, if the green manure is applied either -one or preferably two 
weeks before the date of transplantation of the seedlings, the yield 
obtained is considerably higher than that obtained when the green manure 
is incorporated with the soil at the time of transplantation. Eor the 
reasons given above the object of getting as large a quantity of the green 
crop should not therefore be the (mly consideration. 

'The depth of ploughing- appears to be of minor importance as far as 
decay of the green-manure is concerned* Where high temperatures and 
excessive aeration of 'the surface of cultivated sojl exist, deep Roughing 
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is strongly advised. In sandy soils the green*manure should therefore be 
turned under more deeply than in heavy soils. 

FertUiiing the green-manore crop.— The amount of atmospheric nitrogen 
synthesised by the leguminous green-manuring crops will depend to a 
certain extent on how abundant is the supply of minerals available to 
them. In this cohnection it is necessary to point out that phosphates 
and potash are capable of being fixed in the soil, and if they are not fully 
absorbed by the green-manure crop, they will not therefore be lost by 
leaching but will be utilised by the subsequent crop. Depending upon 
the deficiency of PaOs or K3O in the soil 2 to 4 maunds of -superphosphate 
or bonemeal and 100 to 200 lbs. of potassium sulphate either singly or in 
combination may be found to benefit the green manure crpp. 

The desirability or otherwise of adopting the practice of green* 
manuring, like any other farm practice, can however be ultinoately decided 
by judging the returns on an economic basis. The account of the praotioe 
of green-manuring given above can be briefly summarised as follows sr*- 
- . (1) Grreen-manuring is an important agricultnral practice in various 
parts of the world. 

> (2) Besults of various experiments show that under favourable condi- 

tions green-mannring causes large increases in the crops that follow it. 

(3) Satisfactory results from green-manuring must always depend 
upon the successful production of two crops i. e. (a) the crop for green 
manure, (b) the crop to benefit from the green-manure. 

(4) In areas where irrigation is not available, adequate rainfall 
which would decompose the green manure, and yet leave enough moisture 
in the soil for the use of the succeeding crop, is absolutely necessary. 

(5) "When a new area is being brought under cultivation or when an 
entirely foreign leguminous crop is being introduced in a particular area, 
the question of inoculation of the seed with a view to introducing the 
requisite nodule organisms in the soil should be borne in mind, 

SPECIAL MANURES OR ARTIFICIAL FERTILISERS 

Having dealt with the question of supply of organic matter 
to the soil and its conservation at some length, we shall briefly 
eoilBidet the questibh of supply of the three important nutrients, 
viz., nitrogen, phosphorus and potash which have been referred to 
in ';tbe beginning. Out of these three, nitrogep' appears to be 
^e-emin«ntly the limiting constitaeut in the soil and appUeationa 
^initi^genou6.fe]^UfierB,' tbNe9!iiifore^ often give spectacular results, 
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are for' this reason somewhat more popalar with the 'cultivators than the 
phospha'tic or potassic fertilisers. In so far as the ordinary field crops 
except rice are concerned, either sodium nitrate or ammonium 
sulphate, depending upon climatic conditions, can be usefully employed. 
Ammonium sulphate, though more safe than sodium nitrate as it is not 
leached out of the soil by washing, does not always give the best results. 
During the monsoonj-for example, it has been observed several times that 
after long continued rainfall, waterlogging takes place and the natural 
process of nitrification in the soil is checked and the cotton plants become 
stunted and yellow due to deficiency of available nitrogen. Under such 
conditions it has been found that the plants regain their lost vitality very 
quickly, become green and throw out new growth after a top-dressing of 
nitrate of soda. 

Amonium sulphate is not absorbed as such by a majority of crop 
plants as its nitrogen is required to be converted into nitrate with the 
help of soil bacteria. Under conditions of adequate moisture in the soil 
ammonium sulphate will therefore be more advantageous than sodium 
nitrate for the following two reasons 

(1) As already mentioned above, nitrogen from this fertiliser is held 
very firmly by the soil and is nqt therefore leached out of the soil. 

(2) As the nitrogen is gradually converted into the available form of 
nitrate, a steady supply of this constituent is available in required 
quantities for a long time during the growth period of the crop. 

Fhosphatic fertilisers do not appear to give any spectacular results 
with ordinary crops and although their use may improve the quality of 
the produce and vigour and disease-resisting capacity of the plants, the 
advantage thus obtained may not compensate, in every case, for the extra 
cost of the fertiliser employed. Field experiments conducted with paddy 
on some of the farms in the Central Provinces have however shown that 
the use of superphosphate or bohemeal along with green manuring is 
more paying than green manuring alone'. 

Average soils do not appear to be deficient in potash and hence 
potassic fertilisers are not commonly used in ordinary farming. Potassic 
fertilisers on light soils with leguminous crops like groundnut have 
however been found to be very beneficial. Experiments conducted at 
Akola (Youngman and Janoria, 1927) with groundnut grown on local black 
cotton soil have proved that the most profitable fertiliser fof this crop is 
sulphate ,of potash at the rate of 70 lbs. per acre. 
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Potasaic fertilisers have also been found to be very useful for sugar- 
cane. They are reported to improve the quality of the juice by increasing 
the percentage of cane-sugar and reducing the percentage of invert sugar. 

Phosphatic and potassic fertilisers should be applied to the land 
either sometime before or at the time of sowing the crop. 

FERTILISERS IN RELATION TO GARDEN CROPS 

Vegetable crops : — The use of artificial fertilisers has often been found 
to be remarkably profitable with various garden crops. The characteristic 
requirements of certain groups of vegetable crops are as follows 

Group I— Turnips, radish, carrots etc.— principally phosphates with a 
liberal supply of potash and small amount of nitrogen. 

Group II— Potatoes and onions.— principally potash with moderate 
amount of phosphates and small amount of nitrogen. 

Group III— Cabbage, lettuce and other leafy vegetables— principally 
nitrogen with a liberal quantity of phosphates and small amount 
of potash. 

Group IV— Peas, beans, melons, cucurbits, tomatoes and cualiflowers 
-iphospbates and potash with a small amount of nitrogen. 

The fertiliser requirements in respect of the above four groups of 
crops can be supplied by the following mixtures of fertilisers which 
should be applied to the respective crops at the rate of 2 to 4 ozs. per 
square yard. The fertiliser mixtures should as far as possible be prepared 
just before they are required to be applied; — 


Fertilisers employed in preparing 

Groups of vegetable crops. 

the required mixtures 

I 

II III IV 

Superphosphate 

6 

4 2 6 

Potassium sulphate 

2 

3 13 

Ammonium sulphate ... ... 

1 

12 1 


Frnit crops.- Fertiliser requirements of field crops and vegetables 
differ considerably both in respect of the proportions and quantities of 
the three fertilising constituents from those of perennial fruit trees which 
occupy the laud for several years, and in addition young and old fruit 
trees differ in their fertiliser requirements. Young trees use their food 
supply in the formation of wood and leaves and for the first few seasons — 
varying within certain limits with various fruit crops— they grow 
vigorously. When the bearing period is reached, a gradual change 
eomes about; the trees do mot grow so'rapidly and a large portion of the 
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food Supply is directed towards fruit formation. Young trees therefore 
generally require a larger amount of nitrogen than that required by 
bearing trees. The amount of fertiliser required depends on the age, size 
of the crop, and the amount of fertility already present in the soil. 

Eequirements of the important fruit crop of the Province namely 
the orange are given below : — . , 

For young trees, the fertiliser should contain about 6% phosphoric 
acid, 8% potash and nitrogen while one containing 8% phosphoric acid, 
10 to 18% potash and 3 to 4% nitrogen should be applied to the grove of 
bearing trees. 

Quantities of the complete fertiliser mixtures required" per plant 
during its growth are as follows : — 


1st year 
2nd year 
3rd year 
4th year 
5th year 
6th year 


3 lbs. 

... • lbs. 

5 to 6 lbs. 

... 6 to 9 lbs, 

9 to 12 lbs. 

10 to 15 lbs. 


Bearing trees, about 8 to 15 years old; should have from 10 to 30’ Iha, 
per tree of the fertiliser of the formula for bearing trees given above. 
Two typical fertiliser mixtures calculated on the basis, of .100 lbs. foi 
young and bearing trees are given below, and o.thers can be prepared 
depending upon the cost and availability of various fertilisers whose 
approximate composition is also giv^n below 


I Fertiliser misoture for young trees 


Superphosphate .., ... 30 lbs. 

Potassium sulphate ... ... 16 lbs. 

Oil-cake ... ... ... 44 lbs. 

Ammonium sulphate ... ... 10 lbs. 


Total 100 lbs, 


11 Fertiliser mixtures for bearing trees. 


Superphosphate 

.•* ... 40 lbs* 

Potassium sulphate 

... 20 lbs. 

Oil-cake 

... ... 30 lbs* 

Ammonium sulphate ' ... 

..* 10 lbs. 


Total.. 100 lbs* 


3 
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Any oil-cake except Mahua cake can be employed in the preparation 
of the mixtures given above. 


Average composition of some common manures and fertilisers 


■Kt 1 — J £ 


Percentages in air*dry samples. 

naimet? oi mauurtiJH aiuu 

Phosphoric 

acid. 

(PsOs) 

Potash. 

(KzO) 

Nitrogen. 

Ammonium sulphate 


Nil 

Nil 

20.0 

Sodium Nitrate 


Nil 

Nil 

15.0 to 16.0 

Oil-cakes ; — 

Til, Karanja, castor, cotton, sarson, 
and linseed 

1.0 to 2.0 

1.0 to 2.0 

4.5 to 5.0 

Groundnut cake ■ 


1.0 to 1.5 

1.0 to 1.5 

7.0 to 8.0 

Oowflesh manure 



, , , 

11.0 

Msh rpanure 


3.0 

. • • 

4.0 

Nicifos, grade I 


48.0- ■' 

Nil 

13.0- 

Nicifos, grade II 


•18 0<. 

Nil 

18.0 

Bone superphosphate (single) 

• • • 

20.0 

Nil 

Nil 

Double superphosphate 

• k • 

40 0 

Nil 

Nil 

Sulphate of potash 

• • • 

Nil • 

60.0 

Nil 

l^uriate of potash 

Kainit 

«» « • 

Nil 

60.0 

Nil 

• « • 

Nil 

20.0 

Nil 


Although the exact quantities of fertiliser constituents to be applied 
to various crops will depend on the nature of the soil, climate, economic 
-considerations and the like, a comparative statement showing the average 
fertiliser requirements of some important crops is given below : — 


* 

Fertilising constituents in lbs. per acre 

Nitrogen. 

.Phosphoric 
acid (PsOfi). 

Potash (EaO). 

Bice 

20 to 40 

40 to 80 

26 to 50 

Wheat 

20 to 40 

40 to 80 

26 to 60 

Potato 

60 to 100 

60 to 100 

100 to 200 

Cotton 

20 to 40 

40 to 100 

60 to loo 

Tobacco ' .... 

10 to 20 

30 to 50 

50 to 76 

Mango and guava ... 

40 to 50 

80 to 120 

100 to 160 

Bananas 

60 £o 100 

80' to 150 

100 to 200 

, Chillies and ginger 

40 to 70 

80 to 160 

75 to 175 

Sugar-cane 

60 to no 

60 to 120 

60 to 125 







POSSIBILITIES OF FRUIT PRESERVATION IN THE CENTRAL PROVINCES 
AND BERAR AND GENERAL PRINCIPLES OF PRESERVATION 

By Db. V. G. Vaidya, B.Ag., Ph. D., (Bristol) ' 

{Assistant Professor of Agriculture^ College of Agriculture^ Nag<pur), 

The. normal fruit crop in this Province is a valuable one though 
fruit growing in general needs extension and improvement. It is in the 
interest of the growers and public alike that the fullest possible use should 
be made of fruits grown in orchards and to this end larger quantities 
should be preserved in the seasons of plenty, for use at other times of 
the year. 

Fruit and vegetable products have for centuries past been prepared in 
the house-hold and formed an important part of the diet of man. The 
pickling of lemons and raw mangoes, preparation of mango preserves are 
primary industries and their recipes are handed down from generation to 
generation. Their value must be recognised though modifications must 
be made in them so as to conform them to the scientific principles now 
known to be the basis of these practices. In the following series of 
articles various simple methods of preservation — old and modern will be 
described and the scientific principles underlying them will be discussed^ 
The recipes given for the common fruits of our Province may be found to 
give satisfactory results, though amendments will no doubt become nece- 
ssary as the quality of fruits changes. They may prove of service generally 
to those who grow fruits and vegetables or can acquire cheap supplies 
from outside for preservation purpose. 

Position of frnit cultivation in the Central Provinces The Province 
though known for its Nagpur oranges is not famous for fruit cultivation. 
In the first place it lacks in the variety of fruits and secondly ihe intensity 
of cultivation. The main fruits of the Province are orange, mango, guava 
and bananas. Out of these Nagpur oranges are grown most extensively 
and the area under it has increased from 5,600 acres in 1929—30 to 123812 
acres in 1938—39. The estimated crop for the quinquennium 1933—37 was 
145 million oranges per year. Nagpur orange trees bear fruit twice a year. 
The first blossom called the Mrig-Bahar ” comes in bearing during the 
months of March, April and May. The second blossom called the 
Ambia Bahar '' comes to bearing in the months of October, November 
and December. The fruits have great demand during summer months 
while in the cold season they have comparatively less demand. A great 
surplus of lower grade oranges that is left requires to be utilised profitably. 
There is a big crop of lemoUs in the Province and is consumed either as 
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fresh or pickled. There is a glut in the market in season when they are 
sold at very cheap prices. 

Mango, the king of fruits, is also grown on a large scale though the 
crop of high quality i. e. grafted mango is limited. The peculiarity of 
this fruit is that though the crop is abandant, the season is very limited. 
Jt h&B a demand in off season if it is preserved and sold at cheap pride. 

The cultivation of guava is becoming popular though the estimate of 
the crop is not known. It is grown on large scale in Ghattisgarh. 

. Plantains are grown all over the Province and pay well. Jamun 
(Evgenia jambolina) grows naturally in the country side and its utilisation 
deserves attention. Other fruits like Phalsa (Grewia asiatica), Chikn 
(Acbros Sapota), Custard apple, (Anona squamosa) are grown in places and 
consumed only as fresh fruits. 

The fruit growing in the Province might be extended immensely if 
better market ' facilities are provided and strenuous efforts ore made at 
utilisation of good quality as well as low grade fruit in the manufacture of 
primary fruit products and by products. 

Scope of fruit preierTation Fruit products present a large variety and 
include bottled and canned fruit, jams, jellies, preserves, syrups, squashes 
candied fruits and pickles. Canning of Orange, guava and mango does not 
offer very bright prospects at present on account of three main problems, 
supply of raw material of uniform quality, standardized process of canning 
these fruits and marketing of tbese products within and without India. 
Canning of mango has been tried at several places in India and canning 
mango is a line that offers most hope. Canning trials on Nagpur oranges 
were made at the FruH and Vegetable research station Campden, England 
in 1986; * While the flavour of the oranges canned was quite satisfactory 
the covering liquid remained rather cloudy. A good deal of experimen- 
tation needs be done on this fruit and then it will have to be seen if it is 
able to compete the Japanese canned manderines. 

On the whole in our Troviuce there seems nmch "hope for the 
development of manufacture of fruit juices and squashes, jams, 
jellies and pickles. Manufacture of orange and lemon squashes and 
orange marmalade offer a bright chance and. their production oh 
commercial scale could be undertaken by, controlling •the quality and 
standardizing the process. . 

- preparation of by products such as pectin, orange oil and citric acid 
from. Nagpur oranges requires a thorough investigation so as to make tlie 
pest qse of culled, OFanges which are available in plenty during season, 
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Cefimltttii af pfesenratioiL— Preservation means keeping fruits in go()d 
condition for human consumption for a longer time than they ordinarily 
would remain. A fruit plucked from the tree is not a dead mass, it is 
subject to the cycle of perpetual building up and breaking down of its 
tissues. Its preservation, therefore, is merely a method of checking the 
natural cycle so that the agents of desti notion causing decomposition of 
fruit tissue are destroyed. 

Agents of destrnction. — The agents of destruction and decomposition 
are classified under font headings yeasts, moulds, bacteria and enzymes. 
The first three are microscopic organism while the fourth are chemical 
substances present in fruits. A little information about their life cycle 
will not be out of place and might help in elucidating the principles of 
fruit and vegetable preservation. 

Yeasts. — Yeasts are minute single celled organisms of oval shape 
which multiply by the process known as budding, the new cell splitting 
off from the end of the mother cell as the latter teaches maturity. Yeast 
cells are always present in the air and consequently abound on the surface 
of fresh fruit. Fortunately yeast cells are highly susceptible to heat and 
can easily be destroyed by exposure to a high temperature of 166° F for a 
few minutes. Yeasts can do no damage in causing fermentation of jams, 
fruits juices, sugar syrups etc. 

Mouldt.— Moulds aire distinguished by formation of mycelium which 
is a network of filaments or threads called the' hypbae and are usually 
visible to the unaided eye. The green moulds commonly seen on the 
surface of jam has a brush like appearance and for this reason is called 
Penioillium. Other Common types ate known as Aspegillas and Mucor. 
The spores are produced in enormous numbers and they are easily 
detached and carried away in the air. Each spore is capable of producing 
a fresh mould growth if it falls, on a food material where the conditions 
for growth are suitable. They are easily destroyed by heat, a' few 
minutes exposure at a temperature of 165° F being sufiicient to kill them. 

Bacteria.— The smallest and simplest forms of life are known, as 
bacteria. They consist of single cells, which reproduce simply by dividing 
into two. , This division takes place so very rapidly that within a few 
hours one single cell may develop into many millions it conditions are 
suitable. Certain types of bacteria have the capacity of producing a 
comparatively thick walled cell called a spore when the conditions for 
production of the normal vegetative type ate unsatisfactory. These 
bgctetial spores are lupch mope resistant to h^t than the vegetative 
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forms which are generally destroyed by heating for a short time. They 
are however, highly sensitive to the presence of acids and in consequence' 
the acid fruits are much easier to sterilize than vegetables. The develop- 
ment of bacteria in canned and bottled goods can easily be prevented by 
carrying out the correct procedure recommended for the sterilization of 
the particular fjuit and vegetable.,, 

Enzymes. — These chemical substances are present in all living 
material and are agents which cause ripening of fruit, .browing of 
apple slices on exposure to air and deterioration of fruits and 
vegetables on storage. They are highly sensitive to a rise of, temperature,, 
and are destroyed during, sterilization. 

Principles of Preservation (i) Sterilization by heat '.—Yeasts, mpuld^, , 
bacteria and enzymes can be destroyed by heat. Sterilization by means 
of heat is one of the most convenient ways of preserving fruits and 
vegetables and has been used in canning and bottling processes. Tempera- 
ture has to be regulated properly so as to preserve the body, flavour and 
taste of fruits and though the principle is the same, the process for 
different fruits differs in details according to the peculiarities of those 
fruits. The sterilizavion will not be of any avail unless care is taken to 
see that the cans and bottles are sealed airtight so that unsterilised air 
cannot enter. If there is the smallest leak, air will be drawn into the 
container and this almost certainly means the introduction of ‘many 
airborne micro organisms which on development will render the contents 
unfit to eat, 

2. Preservation by antiseptics : — Sugar, salt and vinegar so commonly 
used in foodstuffs are chemical preservatives in as much as they make 
the food unsuitable for use by mirco organisms. Sugar should be used in 
large quantities if it is to act as preservative. Spoilage bacteria will not 
develop in sugar solutions of 40—50^ but certain yeasts and moulds are 
able to develop in much higher concentrations. Thus in making jam it 
is necessary to have about of sugar present or the jam will not keep. 
Sugar acts by osmosis and not as a true micro organism poison. In 
crystallising the fruit is impregnated with sugar and the moisture is 
removed by drying; Salt is used very largely for preserving food and it 
acts both by osmosis and. as a micro organism poison. Salt and - organic 
acids are the chief preservatives in pickles, the spices possessing little or 
no antisceptic action.- Vinegar which is universally used as a food 
preservative acts as micro organism poison. The active, principle of 
Vinegar rs acetic acid. Besides these preservatives other chemicals such 
as sedinm Benzoate and Sulphurous acid are used at present. 0.2 per cent 
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of these will prevent the spoiling of most food products. The only 
drawback with these in comparision to sugar, salt and vinegar is besides 
their preservative action if used in large quantities they make preserved 
products unsuited for human consumption. , The use of chemical 
preservatives is therefore governed by national Food laws. Sodium 
benzoate and sulphurous acid should not be used more than 200 parts per 
million according to Food laws. 

Drying : — Preservation by drying depends upon reducing the moisture 
content at a point at which the concentration of the dissolved solids in 
the product is as high as 65% or above so that osmotic pressure will 
prevent the growth of micro organisms. Enzyme action is completely 
arrested on dehydration. Eemoval of water from foods for the purposes 
of preservation has been practised for hundreds of years and in early days 
heat of the sun was utilised for this purpose. Now debydraters are 
invented to serve the same purpose with more exact regulation of 
temperature and with a view to prevent loss from humid weather. In 
India the natural method is still used for drying of bananas, figs, dates, 
grapes and vegetables. 

RESPONSE OF WHEAT TO NICIFOS 11 ON ^KANHAR* SOILS 
IN CHHATTISGARH 

By Mr. S. N. Walkadb, B. Ag. 

(Agricultural Assistant, Jubbulpore) 

Introduction : — Wheat occupies an area of over two and quarter lakhs 
of . acres in the Ohhattisgarh tract comprising of Drug, Bilaspur and 
Raipur Districts, About half of this wheat area is in the Drug District. 

The soils associated with the wheat crop are commonly known as 
“Kanhar** and “Dorsa*’. Dorsa is a n.edium clay, fairly retentive of 
moisture, while •‘Kanhar’ is a stiff clay resembling black cotton soils of 
Berar with poor drainage and hence subject to water-logging during rains* 

Layout of the Experiment : — Effect of Nicifos II on wheat in differen, 
doses has been investigated at the Government Experimental Farmt 
Labhandi, Raipur, on “Kanhar” soil both under Bunded and ‘^Open*’ 
system of cultivation during the quinquennium 1935-40. The variety 
chosen is A 113. The layout of the experiment is of randomised type, 
ultimate plot size being l/30th acre. The treatments are replicated six 
times, the treatments being 
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^i) No manure (control). 

(ii) Nicifos II — 50 Ibs’per acre. 

(iii) Nicifos II — 100 „ 

(iv) Nicifos II — 150 „ 

Nicifos II also contains equivalent quantity of PuOb. 'fhe fertiliser 
is drilled in with the seed. 

The Soil Analysis and Rainfall The chemical and mechanical analyses 


of the “Kanbar” (1) soil are as given in Table I. Eainfall 
quinquennium is shown in Table II. 

TABLE I 

during the 

Chemical Analysis Per cent. 

Mechanical Analysis 

Per cent. 

Insoluble silicate and Sand ••• 

69.73 

Coarse sand 

a60 

Ferric Oxide 

7.64 

Fine sand 

... 4.04 

Alumina 

13.83 

Silt 

... 12.66 

Lime 

1.06 

Fine silt 

... 19.97 

Magnesia 

0.76 

Clay 

... 53.00 

Potash 

0.79 

Moisture 

... 2.44 

Soda 

0.25 

Ignition loss 

... 7.82 

Phosphate 

0.02 

Calcium carbonate 

... 0.22 

Sulphuric acid 

Nil 



Carbonic acid 

0.08 



Organic matter and combined 
water 

5.86 



Total ... 

100.00 

Total... 100.75 

Total Nitrogen 

0.036 



Available' phosphoric acid 

0.001 



Bofcash 

0?12 
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TABLE II 


Rainfall in inches 


Month 

Fortnight 

Years 

1935-36 

1936-37 

1937-38 

1938-39 

1939-40 

April 

First 

0.69 

0.30 

3.23 


0.26 


Second 

0.48 


1.86 

. ■ • 

• ■ • 

May 

First 

0.05 

... 

ft ft ft 

0.20 

. , • 


Second 

* • ft 

1.35 

0.07 

2.29 


June 

First 

3.27 

7.72 

0.73 

10.24 

0.90 


Second 

4.63 

7.89 

15.15 

9.74 

3.27 

July 

First 

4.12 

5.21 

13.97 

4.60 

8.82 


Second 

8.78 

17.31 

18.75 

6.11 

6.71 

August 

First 

5.57 

6.90 

22.27 

5.41 

3.01 


Second 

3.46 

18 62 

11.48 

6.44 

20.24 

September 

First 

5.20 

6.37 

8.50 

4.91 

3.13 


Second 

3.54 

7.61 

> •• 

0.49 

0.32 

October 

First 

• • • 

4.57 

2.65 

3.39 

0.04 


Second 

• •• 

0.35 


, , , 

1.87 

November 

First 

• • • 

2.15 

• • f 

• •• 

. , , 


Second 

« •« 

1.70 

• # • 

0.27 

. • «•' 

December 

First 

j 

• • • 

ft • • 

i 

... 


Second 

• • • 

0.12 

ft • ft 


. . • 

January 

First 

... 


ft • • 

• •• 

... 


Second 

2.35 

• ft • 

ft • ft 

t ... 

... 

February 

First 

0.92 

1.63 

1.39 

0.63 

0.52 


Second 

1.00 

1.62 

« • • 

. * • 

• •• 

March 

First 

... 

• ft ft 

.... 

0.13 

... 


Second 

1.04 

1.60 

0.05 

1.83 

0.03 


Total... 

45.10 

93.02 

100.10 

66.68 

48.12 


Analytis oi Variance : — The yield of grain per plot for each year is 
given in appendix "A’’ and the analysis of variance for each year in 
Table III. The allocation of the amonnt of variation in the yield due to 
yarious causes over a series of five years is shown in Table IV, both for 
“embanked” ftnd “open” fields. 
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TABLE III 


Due to 

D. P. 

Mean Squares 

1936-36 

1936-37 

3937-38 

Em- 

banked 

1 ! 

Open 

1 i 

Em- 

banked 

Open 

Em- 

banked 

Open 

Blocks 

6 

18.95 

11.82 

37.82 

29.64 

12.19 

23.81 

Treatmenli 

3 

209.61 

150.63 

317.40 

366.63 

384.62 

167.16 

Error 

15 

4.17 

. 2.31 

10.94 

23.26 

13.77 

4.09 

E. 








(Treatment) 

1 

50.24 

65.16 

29.01 

15.77 

27.93 

40.87 


TABLE III — (continued) 


Due to 

D. E. 

Means Squares 

1 - 

1938-39 

1939-40 

Embanked 

Open 

Embanked 

Open 

Blocks 

5 

5,17 

10.29 

73.67 

70.07 

Treatment 

3 

234.07 

209.93 

163.83 

293.22 

Error 1 

15 

20.46 

30.40 

16.40 

15.56 

E. 






(Treatmet) 


11.44 

6.90 

1 

9.99 

18.86 


Ni 

= S 1 

5 % E 

= 3.29 

Na ■ 

= 16 5 

1 % E 

= 6.42 


TABLE lY 


Due to 

D.E. 

1 Embanked field 

Open field 

Mean 

squares 

E. 

■E 

5% 

E 

1% 

Mean 

squares 

P. 

E 

|6^ 

E 

1% 

Blocks 

26 

29.6399 




30.8246 


« « « 


Seasons 

4 

44.4732 

3.38 

2,5*0 

3.68 

148.1057 

11.89 

2.50 

3.68 

Treatment 

3 

1262.3787 

96.26 

2.73 

4.06 

1141.3965 

91.66 

2.73 

4.06 

Interaction SxT 

12 

14.2627 

1.08 

1.89 

2.44 

11.6190 

0.92 

1.89 

2.44 

Error 

76 

13.1469 

... 

i 

... 

12.4586 

... 

... 

... 
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It will be observed that in all the years both in the embanked 
and “ open ** fields the mean square due to treatments with 3 D. F. is 
significantly greater than the error mean square with 15 D. F. Similarly 
the five year analysis clearly indicates that the treatment effect is 
significant. 

The seasonal effect is also significant. It will be observed that the 
mean square due to season in the open ** field is comparatively much 
higher than the mean square due to season in the ^‘embanked fields.** 
This shows that the response to application of fertilisers greatly varies 
from season to season in the ** open fields as one would expect, due to 
the moisture factor than in the embanked fields ’* where the moisture 
factor is not expected to be so variable. The interaction of treatments 
with season is significant under both set of experiments, 

The plot error percent under “ bunded fields *' and open ’* ones 
ranges between 8,51 to 21.08 and 8.56 to 28.19 respectively. 

Response to increasing doses of the fertiliser. — The mean yields per acre, 
for the different treatments for each year, both under embanked and 
open *’ fields, together with the standard errors are shown in Table V. 


TABLE Y 

Mean yield in lbs, periacre 


Treatment 

Held 

1935-36 

1936—37 

1937—38 

1938—39 

1939—40 

Average 

Control 

Embanked 


336 

419 


490 

428 


Open 

338 

Mol 

290 

336 

435 

340 

Nicifos II, 


Embanked 

605 


645 


680 

636 

50 lbs. 


Open 

552 

mmm 

498 


660 

568 

Nicifos II, 


Embanked 


751 


718 

835 

788 

100 lbs. 


Open 

568 

681 

593 

665 

770 

655 

Nicifos II, 

1 

Embanked 

893 


983 


805 

870 

150 lbs. 


Open 

m 

859 

651 

746 

935 

779 

Mean yields 

Embanked 


633 

714 

644 

703 

680 


Open 



■ 

587 

700 

587 

S. E. ■ 

Embanked 

25.0 

40.5 

45.4 

55.4 

49.6 

19.86 


Open 

18.6 

39.0 

24.8 

57.5 

48.3 

19.33 
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It will be observed that both in the " embanked ” and in the “ open ” 
fields the application of Nicif os 11 has given significantly higher yields 
than the no manure plots, increasing outturns being obtained by the 
application of increasing doses of the fertiliser. The successive differences 
in yields on the five year average both under “ embanked ’’ and '• open ’’ 
conditions are significant. In the individual years of harvest, however, 
under “ embanked ’’ conditions the differences in yield obtained by the 
application of 100 and 150 lbs. Nicifos II per acre are not significant as 
judged in the light of the standard error, except for the year 1937-38, 
while difference in yields obtained between plots receiving 60 and 100 lbs. 
Nicifos II, per acre is significant for ail the years except in 1938-39. On 
the whole this indicates the optimum application of 100 lbs. Nicifos II 
under “ embanked ” conditions. 

The results for the individual years in the case of the “ open ” fields 
are rather interesting. It will be observed in general that the difference 
in yields between those plots treated with 100 lbs. and 150 lbs. Nicifos II 
are greater than those between plots receiving 50 and 100 lbs. Nicifos II 
except in 1937-38, The differences are significant except for the two 
years 1937-38 and 1938-39. Only in one year viz., 1937-38 is the 
difference in yields between plots receiving 50 lbs, and 100 lbs. Nicifos II 
per acre significant. 

On an average of five years, the mean yields obtained from an 
“ embanked field ” is 680 lbs. per acre as against 587 lbs. obtained from 
the “'open field”, the difference being equivalent to money value of 
Bs. 3/11/-, if wheat is selling at 25 lbs. per rupee. In individual years also 
increased yields are obtained in the case of “ embanked fields.” In the 
years 1936-37 and 1939-40, however, mean yields in the “embanked 
fields’’ receiving 150 lbs. Nicifos II pet acre are slightly lower than that 
received under comparative treatment in the “ open fields," The 
differences are, however, not statistically significant. It may be stated 
that conditions favourable for rust prevailed in the 1936-37 season and 
so, one would expect more damage particularly under heavy manuring in 
the “ embanked fields 

The utility of embanking fields where soil and climatic conditions 
are favourable in building up soil fertility, saving of labour and affording 
protectihn to crops against failure of late monsoon rains, which are so 
important for rabi sowing, is now recognised by the cultivators. 

; Econoifii^s of. maDuriDg.— The economics of manuring is purely a 
questipn of prices pf the fertilisers and grain prevalent in a particular 
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period. There is a considerable rise in the prices of the fertiliser of late, 
due to war conditions, while although the prices of the wheat are now 
higher, the rise is not proportionate to the rise in the prices of the 
fertiliser. Taking the cost of Nicifos II at Es. 8/2/* per 100 lbs. and of 
wheat at 25 lbs. per rupee, the statement of profit and loss due to applica- 
tion of fertiliser is as shown in Table VI, 


TABLE VI 
Economics of Manuring 


Treatment 

1 

Extra yield 
over control 
in lbs. 

Value in Es. 
at 25 lbs. 
per rupee 

Extra cost of 
manure over 
no manure plot 

Extra 

Profit (+) 
Loss (— ) 

Embanked 

1 

Open 

Embanked 

Open 

Em- 

banked 

Open 


lbs. 

lbs* 

Es. 

Es. 

Es. 

Bs. 

Bs. 

Nicifos II 




I 




per acre : — 




i 

1 



50 lbs. 

207 

228 

8 4 6 

9 2 0 


+ 4-3-6 

+ 5-1-0 

100 „ 

360 

315 

14 6 6 

12 9 6 

18 2 0 

+ 6-4-6 


150 „ 

442 

439 


Hi 

12 3 2 

+ 5-8-0 



The results show that application of Nicifos II to the wheat crop at 
the rate of 100 lbs. per acre has been found to be most economical for the 
“ embanked field ” (2). Under “ Open conditions ’’ (2) application of 50 
lbs. Nicifos II per acre seems desirable although slightly more profit is 
shown by the application of 150 lbs. Nicifos II over a period of 5 years. 
The prices of Nicifos II have gone considerably high due to war at the 
present. Even taking the current rate of Es. 12-2-6 per 100 lbs. of 
Nicifos II and selling price of wheat at 20 lbs, per rupee the conclusions 
remain unaffected. 

Kalamkar and Tiwari (-3) have observed that the application of 15 lbs 
Nitrogen in the form of Nicifos II equivalent to 83 1/3 lbs. was profitable 
in the Haveli lands in the Jubbulpore District. Drillling of the fertiliser 
with the seed instead of broadcasting it appears to be a desirable practice. 
Churchill (4) noticed the advantage of sowing of the fertiliser with the 
seed as early as 1935 and it has now been a common practice adopted on 
the Farms. 

Smnmary and conclnsions. "-The note briefly deals with the response of 
A 113 wheat to the application of Nicifos II in different doses under 
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“ embanked ’’and “open" fields of “Kanhar’’ soil in the Ohhattisgach 
tract. The data extend over a period of five years. 

Under “embanked field’’ system, the average yield of wheat was 
680 lbs. as against 587 lbs, in the “open fields" which represent about 
Es. 3-11-0 gain per acre in favour of “embanked fields", even ignoring the 
fact that the cost of cultivation in the bunded field is comparatively less 
than that under open condition. 

Application of Nicifos II drilled with seed at the rate of 100 lbs. per 
acre in the case of “embanked fields’’ and 50 lbs. in the case of “open 
fields’’ seems to be an optimum does yielding about Bs. 5/- to 6/- as extra 
net profit over the un-manured plot. . 
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Extracts 

ENTOMOLOGY IN INDIA-A RETROSPECT 

In a country almost completely steeped in religious and philosophical 
ideas from time immemorial, the biological seicnce, especially subjects like 
Entomology, Helminthology, Ornithology, etc., had very few chances of 
receiving any serious consideration at the hands ot even highly educated 
Indians in the past. While we could think of several eminent Indian 
names in connection with subjects like Astronomy, Mathematics, 
Literature, History or Philosophy, we can hardly recall any Indian 
names associated with the natural sciences, similar to those ot Aristotle, 
Pliny, Linnaeus, Cuvier, Fabricius or Darwin, who are but a few of the 
many distinguished pioneer naturalists of Europe. In most western 
countries we commonly come across men in whom a love of nature is 
fostered from early childhood and we even find persons of diverse 
occupations who take to the study of plants and animals as a hobby. 
On the other hand, very few people among us display any interest in or 
leaning towards natural objects, especially the lower forms of life. It is' 
certainly not because Indians are unfit for this work, as may be found 
fqtfkn the number of Indian botanists and zoologists we have in the 
country at present day, but only because of the peculiar attitude we have 
been trained to exhibit towards natural objects, especially small and 
insigaificant forms like worms, insects, spiders, etc., we have been 
unfortunately trained to look upon such creatures with an instinctive 
aversion, and as things which are unworthy of any serious attention. 

It may be stated, however, that in spite of the fact that 
men in the West usually displayed some interest in natural history, 
even there a subject like Entomology and its votaries were not free from 
reproach or contempt, as may be gethered from the following remarks of 
Spence in the preface to his “ Introduction to Entomology published 
early in the last century. 

“ One principal reason of the little attention paid to entomology in 
this country, has doubtless been the ridicule so often thrown upon the 
science. The botanist, sheltered now by the sanction of fashion as 
formerly by the prescriptive union of his study with medicine, may 
dedicate his hours to mosses and lichens without reproach; but in the 
minds of most men, the learned as well as the vulgar, the idea of the 
6 
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trifiiog nature of the-entomologists* pursuit is so strongly associated with 
that of the diminutive size of the objects, that an entomologist is 
synonymous with everything futile and childish. New, when so many 
other roads to fame and distinction are open, when a man has merely to 
avow himself a botanist, a mineralogist, or a chemist a student of classical 
literature or of political economy to ensure attention and respect, there 
are evidently no great attractions to lead him to a science which in nine 
companies out of ten with which he may associate, promise to signalize 
him only as an object of pity or contempt.” 

In the article on ‘ Entomology ’ in the Oxford Encyclopaedia of 1828 
is found the following statement : — 

‘‘ There is not, perhaps, any branch of natural history the study of 
which has been so generally regarded with indifference and contempt. 
The insect hunter is not infrequently treated with ridicule and his pursuit 
branded as frivolous.” 

We can easily realize how under such comparatively unfavourable 
conditions existing even until recent years, a science like Entomology did 
not have any chance of progressing or thriving like the many sister 
sciences in which India had already established a fame. Nor was there 
sufdcient encouragement from educational institutions and Governments 
to the study of the natural sciences, and subjects like Botany and Zoology 
were practically the latest to receive any recognition and patronage from 
the Indian universities. Entomology is still kept in the background and 
has not yet received the attention which it deserves, considering its 
scientific and great economic importance. However, due to various 
influences chiefly of an economic nature, conditions are changing and a 
marked reaction is evident at present. Both laymen and scientists in the 
country have begun to realise that of all lower animals, insects play a 
very important role in many departments of human activity. The recent 
' discoveries by eminent men of science that small and apparently innocent 
creatures like the housefly, the mosquito and the bed bug are capable of 
disseminating some of the deadliest human diseases, have more than 
anything else brought to the foreground the importance of the study of 
insects and allied forms; and it is hoped that Entomology in India might 
in tlie coming yekrs receive its due share of recognition, especially at the 
bands of our own countrymen. 

INSECT LORE IN ANCIENT INDIA 

The absence of any very noteworthy literature on insects or of the 
Bf^ihes of any Indian entomologists in the past does not, however, 
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warrant us to conclude that people in ancient India did not possess any 
knowledge of lower animals. While there is little doubt that our 
ancestors had a fairly good acquaintance with some general facts of 
bionomics of many higher animals as may be found from numerous 
references, especially in the epics, Bamayana and Mahabharata^ we cannot 
but admit that the knowledge possessed by Indians in the past regarding 
lower animals was comparatively very , meagre and often imperfect or 
even erroneous. Some of the references, however, appear very interesting 
and noteworthy; the occurrence of such terms as Pathanga Bkramara^ 
Shadpada^ Pipilika^ MaJcshiha, etc. in ancient Sanskrit writings are 
instances to prove that our people were not altogether ignorant of insects 
and some of their ways. In Amarakosa^ the well known dictionary of 
Sanskrit synonyms, seven lines in verse refer to insects of different kinds 
such as flies, beetles, bees, hornets, moths, ants and glow-worms. It will 
also be interesting to note that the famous physician Susrutha has even 
gone to the extent of classifying ants (Pipilika) into six groups,'^ and the 
nomenclature of these divisions also shows considerable powers of 
observation on the part of the author, of the structure and habits of those 
insects. We have also evidence to prove that people in many parts pt 
India had some knowledge of the lac (Laksha)** dye as may be gathered 
from references to this substance in ancient Sanskrit works like 
Chanakyasutra, Sakuniala^ etc. The story in the Mahabharata of the 
house of lac constructed by the Kauravas to destroy their cousins, the 
Pandauas, is another well known old reference to the lac insect* 
Furthermore, from time immemorial people all over India have been 
familiar with bees {Madhu makshika) and the gathering of honey and 
wax from their hives. Before leaving this account of the science in 
ancient India it may be interesting to refer to the story of the boy sage 
Mandavya in the Mahabharata^ who had the habit of collecting and 
pinning insects and who had to pay a heavy penalty for this act by being 
himself impaled on the point of a sharp crowbar; this is a bit of the 
of the biography of the first Indian insect collector. 

ENTOMOLOGY IN MODERN INDIA 

While the scientific study of insects in the west might be traced to 
the days of Aristotle (4th century B. C.), we in India need not extend our 
researches further back than the middle of the 18th century for auy 

* (1) Sthula sir as {2) Sam vahika (5) AnguUka {4) Brahmanica {6) Kapilika (^) 
Chitravarna and the name Amha Kapilika was applied to the white-ant queen (Vide Mem, 
As, Soc, Bengal 1,1905)^ 

*** Baksha^ meaning a hundred thousand, refers to the countless minute lao insects* 
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accurate records of reliable scientific work on the subject. The different 
stages in the gradual development of entomological work in India could 
be conveniently treated under three distinct periods thus the first from 
'the advent of the early Christian missions and the East India Company 
up to the middle of the 19th century; the second half of the last century 
marks the next period; and the third might bo marked off from the 
■beginning of the present century. 

FIRST PERIOD (1779 TO 1850) 

As far as the writer is aware, regular work on Indian insects on 
modern scientific lines was first initiated in South India, and the 
pioneer worker in this line was Dr. J, G. Koenig ( a pupil of the great 
naturalist Linnaeus ). Dr. Koenig was at first a medical officer to the 
Tranquebar mission and later was for some time official naturalist 
to the then Nawab of Aroot (one wonders whether any of out 
present day nawabs or zamindars employ a naturalist ? ). He col* 
lected both plants and insects from the Coromandel coast and supplied 
plenty of material to famous European systematists like Linnaeus, 
Fabricius, Cramer, Drury, and in addition he made a special study 
of the termites of the Tanjore district. His detailed work on this 
group was published in the fourth volume of Besehafiigmgen der 
berlinisohen Oeselhohaft Naturforohender Freunds* in the year 1779, and 
this exceedingly interesting account may be regarded as the first really 
scientific contribution on Indian insects. From this time onwards we 
have records of several other naturalists, and the rapid progress of work 
in those days was considerably due to the scientific enthusiasm and a 
spirit of exploration, rather than personal gain, on the part of many of 
the officers of the East India Company and the early Christian Missions 
in South India. In 1782 Dr. Kerr published an account of the “ lac 
insect" and three years later, the Asiatic Society of Bengal was started in 
Calcutta under the distinguished patronage and leadership of the great 
Jurist and orientalist Sir William Jones. The inauguration of this 
Association for literary and scientific development in India was an epoch- 
making event as can be judged by the hundreds of contributions which 
have appeared in the Society’s publications since 1788. Dr. Koxburgh, 
the famous Botanist, contributed a detailed account of the lac insect to 
the ^Asiatic Besearohes' In 1791, Dr. J. Anderson, Physician-General 

to the East India -Company at Madras, issued a monograph on the 
“ Cochineal " or-scale insects (Coccidae). In 1800, the famous traveller 

• AnEaglish translation of this account is given by Eletober Vide Bcp, Pro. IV Ent. 
M#et.,P«sa. 312— 838.' 1921.' ' ...... 
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Buchnan wrote, not only on the cultivation of the lac insect in India, 
but also recorded some valuable observations on silk worms and their 
culture in some parts of South India. It was only in the beginning of 
the 19th century, however, that the first general work on insects in Asia 
appeared and this was E. Donovan’s Natural history of insects^ a 
publication which was later (1842) revised by the famous British 
Entomologist, J. 0. Westwood who added good illustrations and descrip- 
tions of the insects. In 1840, a paper on the Entomology of the 
Himalayas and India” appeared in Madras Journal of Literature and 
Science under the authorship of Eev. F. W. Hope, During the same 
period the classical works of Westwood entitled Cabinet of Oriental 
Entomology and Arcana Entomologica appeared and the former which 
came out in 1847 attracted a good deal of attention from European 
settlers in the East and created an enthusiasm and impetus in roany of 
them to carry on entomological work, as had been anticipated in author's 
introductory remark. 


SECOND PERIOD (18S04900) 

During the second half of the nineteenth century the study of 
scientific subjects in India received great impetus by the foundation of 
institutions like the Indian Museum at Calcutta in 1875 and the Bombay 
Natural History Society in 1883. Very useful work has been done on 
insects by the officers of the Indian Museum and the publications of the 
Asia^ Society of Bengal teem with their papers on insects of various 
grou^ which it is not possible to list in this brief review. The Bombay 
Natural History Society issued the first number of its journal in 1888. 
Since that date, the Society has continued to be a very popular institution 
and numerous papers on insects by many distinguished workers have been 
appearing in its journals. Among the numerous workers, of this period 
who have contributed substantially to the advancement of our knowledge 
of Indian insects, the names of Wood-Mason, de Niceville, Marshall, 
Atkinson, Aitken, Davidson, Bell, Bingham, Cameron, Wroughton, 
Bothney, Hampson, Distant, Cotes, Swinhoe, Watson and Moore are of 
outstanding importance. Thus, during the closing years of the past 
century workers on Indian Entomology increased considerably and the 
output of publications' on the subject also became very appreciable. 
Among the important papers of this period, one by Bothney on "‘Indian 
ants ” published in 1893 contains a very interesting record of how* to his 
great surprise the author found reams of paper in the Stationery godowns 
of a Madras stationer, V. Perumal Chetty, free from white ant attack, 
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and how this was explained by the proprietor as being doe to the existence 
of a small red ant which kept away the white ants. This is perhaps the 
earliest record of a biological method of insect pest control in India ? 
By this time the Government of India, having been convinced of the 
need for reference works on Indian zoology, started the publication of the 
Fauna of British India and the first work in this series On insects 
appeared in 1892. This w’as Sir G. Hampson’s monumental work on the 
‘ Moths of India ’ in four volumes; next appeared Bingham's work on the 
Hymenoptera about 1897. In the wake of these, further volumes on other 
groups of insects have since followed. During the closing years of this 
period we had also separate monographic publications on Indian insects 
by such authors as Swinhoe, Cates, Moore, and Distant. In the year 
1888 interest in the applied aspect of Entomology began to be evinced by 
the Government of India and at the suggestion of Sir Edward Buck, the 
then Eevenue Secretary, the publication of periodical notes on Economic 
Entomology was started by the trustees of the Indian Museum, Calcutta. 
Mr. Cotes issued the first part of it. Between 1889 and 1903 this well 
known publication called the Indian Museum Notes appeared in five 
volumes; these volumes contain a mine of information on insects, 
especially those of economic importance and the credit for Contributing 
to these valuable volumes goes to Cotes, Atkinson, de Niceviile, Barlow, 
Alcock and Stebbing. 

THIRD PERIOD ( 1900 ONWARDS ) 

The very first year of the present century marks another enoigh in 
the history of Indian Entomology; for it was in 1901 that tbis^cience 
received formal official recognition and the first Entomologist to the 
Government of India was appointed in the person of Lionel de Niceviile. 
Unfortunately he died before the end of the year and in 1903 Prof. 
Maxwell Lefroy was appointed to the post. He worked for some time at 
Surat and with the establishment of the Imperial Agricultural Eesearch 
Institute at Pusa, in 1905, he was attached to this Institute as the first 
Imperial Entomologist. Prof. Lefroy, who worked in India for about a 
decade and under whom the writer bad the privilege of getting his early 
training in Entomology, was a man of indomitable energy and enthusiasm 
for scientific work. He published two important works on Indian insects, 
and his monumental work, “ Indian Insect Life ” is well known all over 
the world. The progress of entomological work since Lefroy's days has 
been so rapid and many-sided that it will be impossible to give any 
satisfactory account of it in this paper. It might be stated that from this 
time onwards the economic aspect of Indian insects began to come into 
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great prominence. The work of agricultural^ forest, veterinary and 
medical entomologists began to loom large in different parts of India, and 
numerous publications in the form of monographs, reports, bulletins, 
leaflets and even text-books began to be published. Provincial 
Governments and some Indian states smarted entomological work. 
Madras was the first among the provinces in this direction as may be 
found from the work of Bainbrigge Fletcher who was the first Madras 
Government Entomologist from 1909 up to 1911 and who published the 
book on Some South Indian Insects” (1914). Other provinces, followed 
and at present we have official entomologists in several provinces and 
states. The Mysore State has been very conspicuous in this direction 
since an Entomologist was appointed there in 1907 long before any of the 
British Provinces created such a post. The establishment of special 
institutions in different centres of the country for researches in forestry, 
veterinary, medical and industrial subjects added rapidly to the army of 
workers on insects and numerous papers appeared in new periodicals such 
as the Indian Forest Records Journal of Indian Medical Research 
Memoirs and Bulletins of the Imperial Department of Agriculture, etc. 
Among the many early workers of this period were Stebbing, Imms, 
Beeson, Alcock, Annandale, Howlett, Fletcher, Christophers, Stephens, 
James, Liston, Patton, Donovan, Leeshman and Gragg. The inaugura- 
tion of the Zoological Survey of India, the old Natural History Section of 
the Indian Museum, in 1916, and the earlier starting of the Records and 
Memoirs of the Indian Museum gevQ further stimulus to entomological 
workers and several authors like Annandale, Brunnetti, gravely contribut- 
ed the pages of* these periodicals. Nor were the European planters of 
these days idle in this direction as might be seen from the excellent work 
on the Pests and Blights of Tea by Watt and Mann published as early as 
1903 and the later contributions by Andrews and others. As regards 
faunistic literature, while we had only two works on insects in the 
Fauna of India series during the closing years of the past century, within 
the first decade of this century the number has increased to over thirty 
and we have now volumes on several important groups of Indian 
insects. The pages of the Bombay Natural History Society’s Journal 
have also continued to include numerous entomological papers all these 
years; and of the many contributors to that journal during the first two 
decades of this period special mention may be made of Hampson, Cameron, 
Nurse, Meyrick, Bingham, Bell, Stebbing, Green, Giles, Wroughton, 
Young, Fraser, Evans, Ellis^ Kingston and Hannyngton. It may be 
remarked in this connection, without casting aspersions on the work of 



88 AGBIOtriiTUEB dOLIiBGB MAGAZINE 

any official Entomologists, that the great bulk of the early work on 
Indian insectsjwas accomplished by the numerous selfless workers who 
carried on entomological work, not as part of their official duties are to 
earn their bread, but merely as a hobby and as a result of their love for 
the science. This has been specially so in the case of planters, mission- 
aries, forest, revenue and medical officers. It is the collections and 
observations of many of these early enthusiasts which have supplied 
the necessary material to specialists outside India for their many contri- 
butions to periodicals like the Annals and Magazine of Natural History, 
Transactions and Prooesdiugs of the Entomological and Zoological Societies, 
and many other journals of Europe. 

Now that we have an army of official Government workers in the 
different provinces the bulk of the present day investigations are carried 
out by Government Officers and the results are being published in 
official periodicals of various departments. In view of the fact that the 
number of workers on the subject has considerably increased all over the 
country, it will be very difficult to do sufficient justice to the labours of 
all the workers in a short review of this nature. However, one would be 
certainly failing in his duty if he omitted to pay some tribute to the 
remarkable work of the sons of the soil towards the development of 
Entomology, since they have contributed not a little to the rapid and 
substantial progress of the science, especially during the past twenty 
years. However, until recently very few young and enthusiastic Indian 
workers occupied independent positions. One of the important problems 
of these men was not so much the difficulty of doing good work and 
writing papers worthy of publications in a decent periodical, as it was of 
carrying out the bard and delicate task of steering their productions 
successfully through many of the shoals an quicksands of administrative 
machinery. It is, however, satisfactory to note that the times are 
changing for the better and Indian workers are coming to the forefront 
and we have at the present day good many of- them engaged in very 
important investigations producing highly creditable results and contribu- 
ting substantial papers on Entomology to many scientific periodicals in 
and outside India. The writer feels that it will be a very delicate task 
to mark out the more prominent of the present day workers and feels 
that it would be better to leave tlie judgment to writers of a decade or 
two later. The progress of the science has been so rapid during the past 
few years, that even as early as 1919, some workers had begun to feel the 
need for an association and a journal solely devoted to Indian Entomology; 
but linfortunately nothing materialised in this direction for many years. 
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The starting of such a Society which was overdue for many years has 
now become an accomplished fact and we therefore cannot but welcome 
the advent of the new Society inauguarated for the purpose, and the 
journal its medium, and do our level best to help the laudable undertaking 
in all possible ways. 

In conclusion, the writer ventures to hope that this brief survey of 
Entomology and its early devotees in India, with all its inevitable 
shortcomings, might not only be appropriate in the first number of the 
first Indian Journal of Entomology, but also give some insight into the 
labours of early workers in this field and act as a stimulus to rising young 
entomologists in India reminding them of the sentiments in the well 
known lines. 

Lives of great men all remind us 
We can make our lives sublime, 

And departing, leave behind us 
Foot-prints in the sands of time.” 

{Indian J ournal ,of Untomology Vol, I, Farts 1 and Q). 

GOAT KEEPING A PROFITABLE PURSUIT 

Owners of goats to-day, though negligent of the feeding of their 
uncontrolled live-stock, however, wait anxiously for an ensuing festival 
season to dispose of their goats at a high price and get disappointed at 
the meagre profiit they earn, ignorant of the fact that their profit would 
have been higher if they had paid attention to the proper mating, milking 
and upkeep of their live-stock. Want of education accounts for this. 
Demonstrations by corporate bodies have proved the success of goat- 
rearing as a profitable pursuit and requiring only minimum cost, labour 
and maintenance. 

India affords all facilities for goat-rearing even as a largesoale 
concern. Goat-rearing exists on a small scale and it can be brought up to 
a better standard. 

An ordinary goat can be purchased for an amount below seven 
rupees. The cost of feeding and housing of such a goat is very little. 

A small shed covering an area of about 30 square feet attached to a 
side wall of a house would do well as a goat pen. The roof of the house 
may be extended downwards to cover the pen. The sides of the shed 
need not be covered up. Where jackals or other wild animals are feared 
the sides may be latticed. Care should be taken to tie the goat against 
the wall of the house to prevent cold or moist air affecting the face and 
chest directly. Hard beaten floor would be a comfortable bed. The 
pen should be so constructed that an extension could be made easily when 
6 
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the goats increase in number. The cost of such a pen may never get 
beyond the means of the owner. 

Feeding the Goat.— A domesticated goat very easily gets used to 
household food remnants. The natural tendency of a goat is to eat green 
leaves and grass in small quantities and that very frequently. Lest the 
garden or crops in the field should be eaten away by the goat it should be 
kepi, tethered. Where there is possibility for grazing, arrangements for 
taking the goats out, can be made individually or jointly. It is also 
practicable to provide them with necessary green food in a limited area. 
Fooder grass such as napier or guinea may be grown or bought and green 
leaves like banyan, jack or babool may be obtained by convenient 
arrangements. The green food which the goat eats should be given in 
plenty and should be provided for night also. To keep the food clean 
store it two feet above the floor. 

The goat should also be fed with bengal gram, peas, jawary, cotton 
seed or ragi. These foods should be soaked in water for twelve hours at 
least before giving the goat. It is preferable to give not more than a 
handful of a mixture of these twice a day. Where it is not possible to 
get all these stufis bengal gram alone may be given in the morning and 
cotton seed in the evening. This is very essential to a goat during its 
milking period. As with all animals, goats also have a thirst for water. 
Glean water alone should be given and that three times a day. A small 
quantity of salt not exceeding two ounces for a goat for a day should be 
added to the water both morning and evening. To this water may be 
added a small quantity of oil-cake. 

The cost of feeding a goat in a house where plenty of green food and 
remnants of domestic food are available, will not go over a rupee and a 
half for a month. Even if all these are to be purchased, the cost would 
not go over 2i or 3 rupees. 

Most of the people who keep goats do not wash them at all. It is 
enough if the goat is washed once or twice a week. Every goat keeper 
must bear in mind that washing his goat is as important as feeding it. 

Another important thing which a goat keeper must pay attention to 
is to exercise bis, goat. It must be taken out for a walk daily or made to 
run round the owner’s dwelling house several times. 

Careful fireeding.— Feeding and housing alone can neither make the 
goat rearing industry a complete one nor can it bring forth the desired 
result. To achieve this end every goat keeper must pay keen attention 
to the mating of it, where lies the keystone to success. Goats mature 
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afc an early age. To have the best resulfc they should not be allowed to 
mate before they are 18 months old. Even after that they should not be 
allowed to mate with any stray he-goat. He-goats of superior breed alone 
must be allowed to mate. The mating he-goat must be over 15 months 
old and be of good health, vigour and build. It must also belong to a 
good milch breed. Experiment and experience have found out that 
hornless white Surti breed fares well in Indian climate and that it has a 
good milking capacity. A goat of this breed maintained by the Y. M. C, A. 
Rural Centre, Martandam, yielded 78 ounces of milk after its two kids 
sucked to their contentment. In— breeding should be avoided as far as 
possible. 

The best time for mating is when the goat is in its heat, the general 
sympatoms being temperature in the body, restlessness and white discharge 
from the uterus. Generally the heat in a goat lasts for about 18 hours. 
This is the proper period for covering. The heat re-occurs once in 15 
days. A goat can be mated again two months after kidding. This does 
not affect the animal or its milk yield. 

The period of gestation vaiies from 148 to 153 days. Special attention 
must be paid to the care of the mother goat. It must be given regular 
exercise, plenty of water, nourishing food and a warm place of rest. 

After kidding, during the first 15 days, the kids may be allowed to 
suck as much milk as they require, and the mother goat must not be 
given concentrated food during the first week but fed with only light food 
such as rice or jawary kanji. After the 15th day the kids begin to eat 
tender leaves and grass, then the quantity, of milk allowed to them may 
be decreased, and they can be weaned when they are three months old. 
The goat can be milked from the third day of kidding. 

Careless feeding and watering may sometimes cause diarrhoea or 
constipation to a goat. A dose of 2 to 3 ounces of castor or gingelly oil 
in an empty stomach and laxative food for two days would bring about 
complete cure.. If it happens to get cold, one ounce of pepper and a dozen 
betel leaves should be pounded together and administered to the sick 
animal twice a day. The aid of a veterinary doctor should be sought for 
when the goat meets accidents or gets seriously ill. 

Nursing quality of milk.— The nourishing quality of goat’s milk is 
undisputed. Before milking, remove the goat from the shed to a neat dry 
place and wash its teats with soap. Clean vessels must be used for 
milking. It is always advisable to filter goat’s milk over a clean cloth 
before boiling to prevent hairs setting in, A child fed on goat’s milk is 
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known to be healthier and stronger than a child fed on other milk. These 
are the reasons why goats’ milk has acquired universal approbation. 

In addition to the milk, the goat yields rich manure which is highly 
recommended for pot-plants and vegetable gardens. 

Goats must be treated as pats. An ordinary family in India can rear 
up to five goats without strain, when all the members of the family 
co-operate in the task. The subsidiary income thus got from this brings 
■fresh vigour to the growing children and gives them a cheerful face 
acquired from the extra nutrition contained in the goat's milk. 

By taking in hand this cheap and simple industry of goat rearing, 
poverty can be eliminated from India and the problem of introduction of 
balanced diet can be solved. It is therefore ardently wished that every 
home should improve the existing goats and encourage the furtherance 
and betterment of the breed. --(rAe Eindu.) 

kVl FARM 

Agriculture in areas chronically subject to Roods presents a difficult 
problem. In a Province like Orissa, where poverty is widespread and 
there is heed for making the fullest use of all available land in order to 
provide sustenance for a teeming population, a solution of this problem is 
‘obviously urgent. From this point of view, the work done at the small 
experimental and demonstration farm at Aul, which is described in a 
bulletin issued by the Orissa Department of Development (Agriculture), 
is of considerable importance, and the results are very encouraging, 
notwithstanding that the farm is one of minute proportions, being only 
five acres in size. Aul is situated in the typical flooded area lying 
between the rivers Kharsua and Brahmiui. The farm was opened in 1930 
with a view to studying agricultural conditions in the area, some 50 squre 
miles in extent, within the Aul circuit embankment, of which oyer 23,000 
acres are said to be well-suited for cultivating profitable rabi season crops. 
This part of the delta being still in formation, the introduction of new 
crops which would suit the peculiar conditions prevaling there has been 
specially studied and the results have already been utilised by those who 
own lands in the peripheral area from where the water recedes early. 
Since water does not as a rule quickly recede and the accumulated rain 
water stagnates for long, it was found that long-term crops like the finer 
varieties of paddy could not be successfully grown, but that rabi crops 
with and without irrigation could be profitably grown. Sugarcane, in 
particular, can be grown successfully as a dry crop as “as the deep root 
system taps moisture from the lower strata of the retentive soils and 
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establishes itself before the floods set in’', provided the floods when they 
come, are not so heavy as to submerge the crop completely for weeks 
together. With some irrigation in the latter stages when the floods have 
subsided, heavy crops, it has been found, can be secured. Early sowing 
is equally effective in the case of oat, wheat, barley, gram and linseed. 
Sugarcane and onions are, however, the most profitable and it is suggested 
that there may be good scope for other deep-rooted crops also. The 
experience of Aul may be profitably utilised in areas in our own part of 
the country where similar conditions prevail— Hindu). 

FROM RESEARCH TO THE FARMER’S FIELD 
IMPROVEMENTS TO BE TRIED OUT IN VILLAGES 

Becommendations of L G, A, E, Advisory Board. 

These village projects of developmental research have for their object 
the trying out, according to a co-ordinated plan and in selected villages, 
of all the improvements that are recommended, based on the results 
obtained from scientific research. 

The Board also recommended the immediate grant of Rs. 6,000 for 
investigations to test the possibilities of the production in India of certain 
drugs which are difficult to obtain owing to the war. 

It will be recalled that the Governing Body had recommended the 
reconstitution of the various Committees which met under the auspices of 
the Council At the present meeting, the Advisory Board took up this 
question and various Scientific and Commodity committees dealing with 
rice, wheat and cereals, pulses and millets, tobacco, fruit and fruit products 
milk and milk products, wool, poultry and eggs, hides and skins, fish, soil 
science, plant pathology, developmental research, animal breeding, 
nutrition, fodder and grazing, etcetera, were constituted. 

The personnel in a majority of the cases has been limited to 10, and 
in a few instances to 12 members. This arrangement is likely to lead to 
better and speedier working. All the committees have been appointed 
for a period of three years. 

Collaboration in Research* — With a view to effecting better collaboration 
in various research projects, it was recommended that the provincial 
Governments should provide facilities for research workers to tour other 
centres where work of a similar nature was in progress. 

For the development of the fruit industry, the Board recommended 
unanimously that to meet present pressing needs in view of the demand 
for canned vegetables and dried fruits, the necessary staff should be 
appointed by the Imperial Council of Agricultural Research at an early 
date and the Governing Body should be moved to allot funds for the 
purpose as soon as possible. 

This staff will carry out urgent experimental investigations, help in 
standardising fruit and vegetable products, introduce improved processes 
of manufacturing and help factories to produce articles which will be of 
standard quality and satisfy ihe requirements prescribed by the Army and 
Public Health authorities. 
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When the Advisory Board discussed the report pf the Veterinary 
Investigation Officers working in all the provinces and an Hyderabad 
State, it was observed that havoc caused amongst Indian cattle by 
Tuberculosis and Johne’s disease was assuming alarming proportions. 
The chief practical difficulty in tackling these diseases was the disposal 
of infected animals. Experts advised their destruction but this did not 
appear to the Board to be feasible in this country. It, therefore, recom- 
mended that suitable measures should be adopted for their segregation 
either directly by Government • or at pinjrapoles, which might be 
subsidised for this purpose if necessary. 

The Board also considered problems arising from the supply of milk 
from villages to towns and made certain concrete suggestions with a view 
to improving the supply, in the interests of both producers and 
consumers. 

New animal husbandry schemes recommended include research into 
poultry diseases in Baroda and Gujerat, the introduction of general milk 
recording under the Travancore Government’s scheme for the improve- 
ment of local cattle by grading them up with Sindhi, and the study of 
the Indian Institute of Science, Bangalore. 

Improvement of wool. — The develoyment of wool production and the 
improvement of sheep also came under review. It was observed that 
closer liaison between the producer and the industrialist was needed, so 
that it might be possible to evolve a type of wool which is in demand by 
the local traders. It was considered that the first essential was a survey 
of sheep in India and the definition of the characteristics of the different 
breeds, with a view to evaluating their potentialities as wool producers ; 
thereafter work should be done with a view to obtaining uniformity 
within each breed and development should be attempted in accordance 
with the trade requirements in different parts of the country. 

The establishment of a wool research station was also recommended 
and the Director of the Imperial Veterinary Kesearch Institute was asked 
to draw up a detailed scheme. 

Mr. Venkataraman, of Bombay University, was asked to submit a 
complementary scheme for the development of wool on the technological 
side. 

Retearch Workers’ Tenure.— The uncertainty of tenure under which 
the research staff of the Council is employed has been engaging the 
attention of the Board for the last couple of years. In order to improve 
conditions of service and provide some reasonable security of tenure to 
the staff appointed in the various Imperial Council of Agricultural 
Besearch schemes, the Board recommended that a suitable scheme be 
drawn up by the Secretariat of the Council to provide, if possible, for a 
permanent cadre of experienced research workers. 

The Board also recommended that co-ordinated schemes be form- 
ulated on rice breeding for salt lands in coastal regions, Virginia tobacco, 
pulses and small millets. 

In conjunction with the meeting of the Advisory Board the 
Conference of Horticultural Besearch Workers met to review work in 
progress on fruits and vegetables. The orchard managetuent of five 
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fruits— mango, orange, apple, pineapple and papaya — was discussed in 
detail. The Conference recommended that work on the classification of 
these fruits should be undertaken forthwith and a tentative schedule of 
characters should be drawn up as a basis for work on mango in the first 
instance. It was also recommended that the Conference should be held in 
Delhi once in every two or three years. 

Among new schemes recommended to the Governing Body are the 
production of Virginia tobacco seed at the Imperial Agricultural Eesearch 
Institute, the breeding of ground-nuts in Mysore State, co-operative 
marketing experiments on cloves in Orissa, work on insect pests of paddy 
in Bengal and on storage pests of jowar at the Imperial Agricultural 
Research Institute, New Delhi, and four sub-stations to be located in 
in Madras, Punjab, the Central Provinces and Bihar ; an investigation 
relating to the determination of the nutritive value of certain indigenous 
grasses and leafy fodders found in India, which is to be carried out at the 
Imperial Veterinary Research Institute at Izatnagar ; and a scheme of 
research in niinor or trace elements at the University of Calcutta . — (Indian 
information Vol. 7^ No. 64). 

College and Hostel Notes 

The Jahmastami and Ganesh festivals are the chief events of the 
period under report. These festivals were conducted with the guidance 
of the ‘‘Agriculture College Hostel Festival Committee. The celeberations 
commenced on the 26th August 1940 where Pandit Hrishikesh Sharma, 
Principal, E. B. A. Mandal, Wardha, delivered an illuminating address on 
the subject, “The message of Lord Krishna.” Elocution competitions in 
English, Hindi and Marathi languages provided great encouragement to 
a number of students who are interested in oratory. The following 
students were adjudged to be the best speakers. Messrs D. N. Kherdekar 
English), W. E. Ghauery (Hindi), M. K. Oka (Marathi). Professor 
D. K. Garde of the City College, Nagpur addressed the students on the 
“ Ganesh Ohaturthi *’ day, on the subject of “Settings of Democracy.” 
During the programmes we were fortunate in having Swami 
Bhaskareswaranand of the Bamkrishna Ashram and many other 
prominent guests who kindly graced the occassion. Interest in dramatic 
performances is gradually waning in the Indian Society in. recent times* 
Very few educational institutions are therefore found still continuing to 
play these performances. However our College shows a great promise of 
keeping the torch of the great art still barning. We have by now earned 
great reputation in this respect for the high order of performances that we 
have put up so far. This year we staged two dramas, “ Neech ’* in Hindi 
and “ Ghara Baher *' in Marathi. The success of the Hindi drama is 
chiefly due to the able guidance of Messrs. E. N. Kayasthand M. A. Rahim 
who took considerable pains in training the various actors. The roles of 
Messrs. R. P. Jyotisbi and L. N. Malviya were the most praiseworthy. 
The Marathi drama was a , brilliant success in spite of the little time 
during which the preparations wore made. Messrs P. M. Ingley and 
U. S. Ambedkar may be mentioned as the best actors* Mr. Sawalaram 
the famous blind musician, Mr. Patwardhan*s band of young musicians, 
and Mr. Pise of Hislop College, Nagpur provided us with a feast of variety 
entertainments* 
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COLLEGE SPORTS 

Practise in all the games was delayed this year owing to unfavourable 
weather at the commencement of the season. However later on very 
great activity on the fields became a remarkable feature of this year. 
The form of the Hookey and Football teams was of a very high order. 
But unfortunately some of our prominent players could not strike their 
best in the University tournaments owing to illness. We defeated the 
City College, Nagpur in Football in the first round and lost against the 
College of Science in the second round. _ Though we have very little 
success in matches yet we can boast of having played these games for 
their sake, victory or no victory. In this respect our thanks are due to 
the Sports Committee which has taken very keen interest in their duties, 
specially our Principal Mr. E. A. H. Churchill whose assistance has been 
a source of great encouragement to us. 

Little Farmers 

By T. P. DtTBEY 
(Assistant Taaoher, Hoshangabad). 

{Song sung by the students of Agrieulhire School, Powarkheda 
on the occasion of the visit of H. E. the Governor). 

We little Farmers, we have got lands 
Grope we can grow well, even in the sands 
With heavy iron ploughs, in the summer shining light 
We have to cultivate, through and quite. 

Till the land in time, and never after 
That is the advice of, our head master 
By ploughing the land, and adding manure 
Bumper crops, heavy yield, profit is sure* 

• The crop rotation, one should forget not 
By means of which, be ever gains a lot 
The land is our all, and working it the goal 
By means of which we feed, the world as a whole. 
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Editorial 

TENANCY REFORM IN THE CENTRAL PROVINCES 
THE C. P. TENANCY (AMENDMENT) ACT XI OF 1940 

Tenancy legislation in India is characterised by its 
multiplicity and complexity. There are usually a number of 
interests conflicting with each other in respect of the ownership, 
cultivation, or other rights in land and its appurtenances. This 
has called for a constant change in the tenancy legislation in 
diSerent provinces. The tenancies in the Central Provinces have 
in no small measure escaped the necessity of this reshuffling. 
This is particularly noticed in the case of those tracts which are 
under the landlord tenure. Berar, which is under the Eaitwari 
tenure, has enjoyed a comparative quietude owing to the simplicity 
of its tenure. The statutory creation of the landlord estates in 
0. P. by the conferment of proprietary powers on prominent land 
holders, for facilitating the collection of land revenue, has resulted 
in superimposing a class of landlords on cultivators whose rights 
in their holdings were of long standing. To prevent the 
degradation of such cultivators, protective tenancy legislation 
followed immediately. Fixity of tenure, fixity of rents, freedom 
to make improvements, etc. are the primary needs of the tenants 
and hence they were gradually attended to in accordance with 
their claims. The legislation that followed has thus endeavoured 
to create a hierarchy of tenants, by assigning to them different 
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rights and privileges of different degrees. The classification that 
is prevalent for the present is determined by the Tenancy Act of 
1920, which is a comprehensive legislation and may be acclaimed 
to he a land-mark in the annals of the tenancy legislation in this 
province. This act divides the tenants into three classes, which 
are in respect of their privileges, Absolute Occupancy Tenants, 
Occupancy Tenants, and Sub-Tenants. 

The above act was amended several times daring the last ten 
years, but the recent amendment in the form of The 0. P. Tenancy 
(Amendment) Act XI. of 1940, which is to come in force from 
Ist May 1941 is an enactment of far reaching importance. 
It introduces momentous changes in the rights, privileges, and 
liabilities of the landlords and tenants- - The object of this legisla- 
tion is stated to be the great need of bringing the tenancy law in 
line with the progressive opinion in the province. It is pointed 
out that the tenants have become keenly alive to their rights and 
interests, and that there is an insistent demand for liberalisation of 
the law- so as to bring it more into accord with the changed 
conditions. In doing this, it has been claimed that the Malguzar 
is not deprived of his just rights. 

However, the passage of this bill to the statute book has not 
been very peaceful. As it is mainly sponsored for benefitting the 
tenant, it immediately fluttered the dove-cotes of the several 
landlords in the province, aud a fierce controversy immediately 
followed. It was severely opposed as being detrimental principally 
to the landlords as it deprived them of their age-old rights and 
privileges, and being even ultra vires of the Provincial Legislature. 
Opinion with regard to the real benefit that is expected to be got 
by the tenants is also not unanimous. Thus this legislation has 
been a hot-bed of controversy. Leaving apart the knotty legal 
problems, the extent to which this act, introduces changes in the 
status, rights and liabilities of the tenants and landlords alike,, 
and their immediate and distant repercussions on the economic 
condition of the agriculturists, and the development of the 
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agricultural occupation in the landlord areas of this province, are 
matters of real concern to us. We, therefore, outline below the 
principal changes which the Act introduces in the existing 
tenancy law. Attempt has also been made to formulate the main 
principles which help us in evaluating these changes from the 
point of view of attaining agrarian welfare. The changing condi- 
tions are bringing to the forefront many such problems’ which 
were dormant so far. It is here that the intellengensia of the 
country have to deliberate and then formulate a well thought out 
and comprehensive policy which will establish our landed interests 
on a firm footing and thereby create for them a congenial 
atmosphere, which will be conducive in all respects to the 
attainment of our ultimate goal of an all-sided agricultural 
progress. 

Absolute Occupancy Tenants. — The present Absolute Occupancy 
Tenant has a limited right of transfer of his holding. He can 
transfer any right in his holding to a • co-tenant or to his 
immediate heir. He can mortgage his holding by a simple 
mortgage or a mortgage by conditional sale. If any other 
transfer is intended he is not free to make it. If he intends to 
transfer the holding to a stranger the landlord must be 
informed about it. The landlord has the right to purchase 
the holding at a price fixed by the Revenue Officer. Even 
if the tenant does not inform the landlord, and effects the 
transfer, the landlord can enforce his claim to purchase such land. 
If the landlord does not intend to purchase it himself he 
may permit the transfer on the receipt from the transferee 
consent-money to the extent of one year’s rent of the holding. 
An Absolute Occupancy Tenant can sub-let his holding for a 
period of ten years. 

The Amending Act extends the privilege of transfer in a 
number of ways. .He may bequeath in his life time his interest 
in the holding to a co-tenant or his immediate heir. In the case 
of transfers intended to be made to strangers the Malguzar’s right 
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of pre-emptioi^ prevails. At present in p$se tlie parties arSe flis« 
agreeing the Malgnzar has to purchase, the right at the priee fixed 
by the Revenue Officer, but the Amending Act provides that he 
must purchase it for the same consideration which is agreed to 
bo paid by the intending purchaser- Bnt if the Malguzar docs 
not intend to enforce this right of pre-emption, he may allow the 
transfer on accepting- as consent-money either 3 per cent of the 
consideration in the case of transfer by sale, or one year’s interest 
whichever is greater. This change regarding the price at which 
the Malguzar can purchase the holding and the consent-money 
to which he is entitled, is subjected to severe criticism on the 
ground that the tenants are likely to make the Malguzar’s right of 
enforcing preiemption quite inefieotive by colluding with the 
intending purchasers and thereby keeping the consideration at a 
fictitious figure. However the law provides a check to this by 
linking up the consent-money to the, consideration, whereby the 
consent-money to be paid to the landlord will increase in case the 
consideration is fraudulently increased. Even otherwise, the 
possibility of redress through Civil Court is also an indirect check. 
The period of sub-letting has been reduced to five years. . This is 
in keeping with the general policy observed in the act of dis- 
couraging sub-letting. 

Another very great change which has been introduced and 
which characterises this legislation as a very bold attempt to 
elevate the status of the tenants is, by empowering them to secure 
the Malik-Makbuza right in their holdings, on paying to the 
Malguzar, ten times the annual rent of the holding. The status 
of a Malik-Makbuza is most covetable. He is a proprietor of his 
holding and not the tenant of the landlord. He has an indepen- 
dent right in his holding similar to the occupant in the Raitwari 
areas who has no landlord between himself and the G-overninent* 
The revenue payable by him is fixed by the Revenue Officer at 
each settlement. There is no chance of its increase until the 
new settlement. Thus he is free to make any improvement in 
bis .land and share of the increased profits to 
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bimMf. No one is entitled to demand a share in it by increasing 
the rent; The right of transfer ds .'absolutely free. When a tenant 
thus gets himself declared as a Malik-Makbuza he will be 
immediately raised to a considerably higher level, as being a 
full and free owner of his land. This law has introduced the 
possibility, of making such remarkable change in the status of the 
tenants with a view to making them more credit-worthy. At 
present the difficulty of getting finance for agricultural purposes 
is being keenly felt throughout India. This is because the 
agriculturists have little or nc security to offer other than their 
lands. If the lands are not transferable it' is hard to find a 
creditor. The newly created Malik-Makbuza will have a freely 
transferable right in his holding and hence the money-lender will 
easily provide him credit. This will facilitate a many sided 
improvement to be made in the lands and the methods of 
agriculture. However, there may be no hesitation in saying that 
such a facility will not be an unmixed blessing. It will be like 
any other power which if not wielded properly may recoil on the 
person himself. If the power to command more credit is utilised 
in obtaining money for agricultural purposes which will also help 
its repaym^t in the near future, the purpose of the law will be 
best served. But if the newly obtained power leads them to 
reckless borrowing, and utilising such money for unproductive 
purposes, the time will soon come when the Malik-Makbuza will 
have lost all his land. The lands will thus pass into the hands 
of a few money-lenders and the present tenants who are tied 
down to their lands will be severed from them and will be reduced 
to landless labourers. Full, free and absolute rights in land to 
the cultivators is an ideal tenancy which any agricultural country 
may hanker after. However in these days of excessive indebted- 
ness of the agriculturists, with a number of anti-alienation laws 
already in the statute book, the creation of the facility of the 
transfer of land is an expedient which merits thorough examination. 
•These fears may be partly allayed for the present owing to the 
expectation of a very small number of cultivators being able to 
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take the benefit of the change, as they will not be able to find the 
funds necessary to pay for the desired change in their status. 

Occupancy Tenants. — The interest of an Occupancy Tenant 
passes on his death by inheritance according to his personal law. 
His heirs have therefore no interest in the property merely by 
virtue of their birth. They cannot demand a partition of the 
holding in the life time of the holder. The Amending Act 
confers on them the right of survivorship. This brings the 
Occupancy Tenant in line with the present Absolute Occupancy 
Tenant in respect of the devolution of the. property. The 
effect of this provision will be that the holder of the property 
will be restricted from contracting debts for improper purposes, 
as he will nave the fear of the heirs demanding an immediate 
partition* It is also true that this will facilitate an early sub« 
division of the holdings, which is undesirable. 

The right of transfer in favour of other persons enjoyed so 
far by the Occupancy Tenant was extremely limited. If he 
intended to transfer the holding he was required to surrender it, 
in the first place to the landlord, who would then on accepting 
some consent-money transfer it to the intending purchaser. The 
payment of the consent-money was a great impediment to a 
transfer as there was no limit set to this by the law. The 
Amending Act provides for a comparatively easy method of 
transfer, whereby the landlord is compelled to purchase the 
holding, if he likes, at a price which others are prepared to offer. 
If he does not like to enforce this right of purchase, he has to 
allow the transfer to others on getting the consent-money. The 
consent-money to which he is entitled in cases of transfer by sale 
with or without his knowledge is according to the Amending . Act 
5^ of the consideration, or one and half times the annual rent of 
the holding, whichever is greater. This will have the same 
efect as in the case of the Absolute Occupancy Tenants. 

Oneof the greatest changes, made by the Amending Act, 
■Viftii0h . is, intended principally to benefit the, tenants, is the 
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eUmiuatioQ of the expedient of ejectment of the. Occupancy 
Tenants in case of non-payment of rent. The present law authorises 
the landlord to get the tenant ejected through a Eevenue Officer 
if all the rent due to him were not paid. With such ejectment 
all the rent dues are deemed to be satisfied. Ejectment means 
the complete severance of the tenant from the land in respect of 
■which rent is due. This has resulted, in some oases, in extensive 
lands being lost by the defaulting tenants in lieu of very small 
arrears of rent. The ^.mending Act provides that a decree for 
satisfaction of arrears may be executed by the sale of the 
respective lands. This will now mean that all the land need not 
pass out of the hands of the tenant but that he will be deprived 
of only such area, which when sold, will satisfy the decree for 
arrears. At present the great difficulty in the transfer of the 
occupancy land always came in the way of the tenant intending 
to raise the money to pay his arrears of rent. 

The right to sub-let enjoyed by the Occupancy Tenant at 
present is restricted to one agricultural year only. This has been 
extended to five years. It is difficult to understand the special 
intention of increasing this period of sub-letting in this ease 
alone, when otherwise throughout the Act, sub-letting is 
discouraged. It appears however that this might aim at raising 
the status of the Occupancy Tenant by giving him this privilege 
along with other privileges which bring him nearer to the present 
status of the Absolute Occupancy Tenant. 

The right to get himself declared a Malik- Makfauza is 
also conferred on the Occupancy Tenant on a payment to the 
landlord twelve and half times the rent of the holding. This 
will have the same effect as in the ease of the Absolute Occupancy 
Tenant, and it may be presumed that the effect will be more 
pronounced in this case due to the extremely limited power of 
transfer being enjoyed by him for the present. 

Viewing these provisions as they affect the tenmre of the 
landlord it may be said that the turning of a tenant of a landlord 
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into a Malik- Makbuza i. e* a plot proprietor fundamentally alfeota 
the landlord. The landlord’s propriety right in the holding is 
extinguished and subsequently it is created in favour of the 
tenant. However this is done in lieu of consideration which is 
payable by the tenant. 

Suh-tenants.— There is no provision in the present law regarding 
the devolution of the sub-tenancy rights. The new act provides 
that such rights shall pass by inheritance or survivorship, subject 
to the terms of the contract. 

The principle of discouraging large-scale sub-letting has 
always been widely accepted, it being in the long run detrimental 
both to the lessors and the lessees. If the lessors get into the 
habit of sub-letting the holdings and do not take any active 
interest in carrying out the work of cultivation, the necessary 
improvements in land are not carried out from time to time. The 
lessee having no permanent interest in the land exhausts it in 
as many ways as possible. Thus an idlers class is created which 
tends to live on the profits of agriculture without exerting in any 
way on land, and is instrumental in degrading the land. The 
lessee is generally required to pay the maximum rent possible, 
and hence he is hardly left with a bare maintenance as a reward 
for his season’s labour- xis there is always a very large number 
of landless labourers in villages who have no employment ojtber 
than on land they compete with each other, and consequently 
rents become too much exacting. It is for this purpose that in 
certain selected areas the sub-tenants are granted occupancy 
rights in the lands which are usually sub-let to them. But the 
purpose of this law is easily defeated by transferring the 
sub-tenant from land to land and taking such land alternately for 
home cultivation. The Amending Act introduces very stringent 
provisions whereby habitual sub-letting will be very much 
controlled. It provides that land may be presumed to be 
bsdiStually sub-id!, if it is sub-let lor a total period escoeeding seven 
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years, during any consecutive period of ten years. A Bevenue 
Officer is empowered to declare the sub-tenant suo motu as an 
Occupancy Tenant and fix his rent. Moreover, the lessor is not 
entitled to have the diSarence between the rent already assessed 
and the newly fixed rent. These provisions will thus check 
sub-letting. Another problem which arises in this connection is 
that if sub-tenancy were to be discouraged it may deprive the 
sub-tenant of his means of livelihood. But such a fear is not so 
great as it appears. When the owners begin to cultivate the 
lands themselves, they will have to employ all the labour that is 
required for this purpose from such classes. If they begin to 
take keen interest it will create still greater employment. Absentee 
landlordism which is a bane of our agriculture, particularly in 
prosperous times will receive a complete set-back. 

Ex-froprietors. — The landlords generally hold some land 
which is termed as “ Sir.” The right of transferring such land is 
extremely limited as a transfer cannot be made without obtaining 
a special sanction* of the Government. If the Malguzari assets are 
sold out, the ex-proprietor becomes an Occupancy Tenant of his 
“ Sir ” land. Permission to transfer the ‘‘Sir” land is granted only 
when it is found to be to the benefit of the proprietor. This 
anti-alienation provision has been made with a view to keeping 
at least some land with the ex-proprietor for earning his 
livelihood. The Amending Act eliminates these provisions and 
allows the “ Sir ” land to be transferred voluntarily or in execution 
of a decree. This is in keeping with the general tone of this act of 
granting free rights of transfer. 



Original Articles 

FRUIT MARKETING IN THE C. P. 

Bx Mr. E. N. Gadeb, L. Ag. 

(Assistoitt Marketing Officer) 

Introdnction. — One of the most profitable and at the same time most 
enjoyable forms of agrioultare is to be found in the cultivation of fruit 
trees. Till the beginning of this era, fruit cultivation was generally 
practised by the rich and fruit was considered a luxury. Commercial fruit 
growing on a large scale is of comparatively recent date. It has been 
made possible by three main factors:— The rise of large cities, the 
introduction of cheap and rapid transportation, the low yield of the 
staple crops and the general depression in prices. A considerable expansion of 
the fruit business of the world can be traced directly to the fact that as a 
result of the recent research, fruits are now recognised as an essential part 
of the human diet. Large scale advertising to stimulate the per capita 
consumptiori of fruit has also given a good impetus to the cultivation 
of fruit. 

The Central Provinces are eminently suitable, climatically and 
geographically, for the extensive production of many kinds of fruits, The 
province enjoys a'central position in the country and is nearly equidistant 
from all the big cities in India. The province is well tapped by an 
efficient system of railways, linking the different fruit growing tracts of 
the province with the important markets. Similarly there are in the 
province tracts with high and low rainfall, with different altitudes and 
also places enjoying moist and dry climate. There is much variation in 
the constituents of the soil of different parts of the province. 

The factors which determine the snccessful and economic fruit cultivation 
are:— 

(1) Selection of land and place for a particular fruit. 

(2) OapitaIi. — In general fruit cultivation requires more capital as 
compared to the ordinary farming. More money is required for the 
purchase of grafts and plants of fruit trees like oranges, mangoes, etc. 
As the cultivator begins to obtain a return on his planting after 5 or 6 
years, this enterprise can only be undertaken by one who can invest the 
necessary capital on cultivating other crops to support himself and his 
family until bis orchard comes into full bearing. 

(3) Dbmahd foe the fetjit. — The demand for fruit is increasing and 
it is expected that in the near future fruit will be included as a necessary 
part of the diet. Mere propaganda ‘ to eat more fruits ’ will not be 
enough ; an increase in the purchasing capacity of a kisan would go a long 
way towards increasing the per capita consumption of fruit in the Province. 
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(4) Marketing. — Fruit being a perishable article cannot be stored 
under ordinary atmospheric conditions for a long time ; so unless cold 
storage is provided it must be sold as quickly as possible after harvest. 
The success of a fruit garden depends as much on economical production 
as on successful marketing. 

Acreage and trend of prodnction.— Important fruits grown in the 
Province are mango, oranges, gnava, banana and custard apple. Although 
the mango occupies the highest area amongst the fruit plants, it is not 
commercially an important crop, for the simple reason that the quality of 
the fruit is not so good as to create a demand in the important markets of 
the country. Moreover the area is so scattered that it is difficult to 
assemble the fruit in quantity at any one place for the pm’pose of 
marketing. The same is the case with the custard apple. Oranges, 
guavas and bananas are important fruits of the Province from the point 
of view of export. Their areas are concentrated andit is therefore possible 
to export the fruit to the chief Indian markets in large quantities. As 
about 62 per ceht of the area under orange is concentrated in the Nagpur 
District alone, it has been possible to establish four wholesale markets for 
the fruits, viz., Nagpur, Katol, Kohli and Pandhurna. With the increase 
in the orange trade there has been an increase in area under this fruit, 
the increase amounting to as much as 175 per cent in the last 11 years. 

The area pnder different fruit crops during the year 193940 was as 
follows : — 


S. No. 

Name of fruit 

Areas in acres in 
G. P. & Berar 

% of the total area 

Under fruits 
and vege- 
tables 

Cultivated in 
the Province 

1 

Mango 

38,294 

25.98 

0.15 

2 

Oranges 

21,878 

14.84 

0.09 

3 

Guavas 

10,089 

6.84 

0.04 

4 

Bananas 

2,470 

1.67 

0.01 

5 

Custard apples 

1,316 

0.89 

0.005 


The area under fruit has steadily increased during the last ten years. 
There has been a marked increase in area under some fruits, chiefly due 
to the successful production and marketing of that particular kind of fruit. 
The trend in area under different fruit crops is given bebw 
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Snpply available, imports and exports of important fruits- — The table 
above gives the home-grown supplies, imports, total supplies, exports and 
net available snpplies of the four important fruits of the Province. 
Figures given for each fruit in the table are not for the same period but 
they may be taken to represent the correct position of each kind of fruit 
with regard to the export trade. 

It will be seen that the orange is the only fruit, which is of great 
commercial importance to the Province. It can also be seen that there 
is great scope for the expansion of the area under such varieties of 
mangoes and bananas as are in demand in adjoining Provinces. The area 
under oranges could be safely increased as the per capita consumption of 
this fruit is very low as compared to other fruits in the Province. 

Preparation for market. — Enquiries made during the course of survey 
show that about 80 to 90 per cent of the growers sell their standing crop 
to contractors and the rest, 10 to 20 per cent, market it after harvest. 
There are various reasons which induce growers to sell their standing 
crop. The chief of which are : — 

(fl) The majority of the garden owners are agriculturists, who have 
other cultivation work to attend to. Picking, packing and 
marketing of fruits require much labour and constant attention. 
This busy period coincides with the busy period in agriculture 
and so they prefer to sell the standing crop. 

(b) The second reason is the ever urgent need of cash and the 

cultivators impatience to wait till the crop matures. Beparis 
generally go round to buy the crops and in most cases the 
money is offered at a time when the cultivator is hard-pressed 
for cash to meet the agricultural and other expenses. Under 
present conditions, the cultivator finds it difficult to borrow 
money without any security (mostly valuables), which he has 
seldom got to offer. With these considerations he sells the 
standing crop to the contractor. 

(c) The third reason is the uncertainty of the season and the risks 

involved in waiting for the crop to ripen. A strong gale, insect 
attack, hail storms or a cold spell may cause considerable 
havoc to the fruit plantation and as some of these occur almost 
annually, the grower sells his standing crop for what it will 
fetch, preferring the certainty of “ half the loaf ” to a “full 
loaf,” or no loaf at all. 

(d) The cultivators are somewhat shy of the markets, since they * 

know not what charges luay be demanded of them* 
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Generally, hired professional pickers are engaged for picking fruit. 
Bananas being in bunches are easy to harvest. In the case of fruit trees, 
lower fruits are picked by hand and the higher fruits by different methods 
depending upon the kind of fruit; for oranges bamboo ladders are used and 
the pickers use baskets into which they fill the fruit. To pick the higher 
mango fruit, a net bag about 15" deep, fixed to an iron ting of about 12' 
diameter and bound to a long high pole and having two iron blades fixed 
on the ring is used. The iron blades cut the stalk and the fruit falls into 
the net. In case of guavas the one or the other method is used depending 
on the size of the tree. Bananas and mangoes are picked some time 
before they are ripe and are subject to a process of ripening, before they 
are ready for market. But the orange and guava fruits are picked when 
they are almost ripe. 

From the garden to the assembling centres fruits are transported 
in bulk in bullock-carts. The motor bus is also sometimes used and is 
gaining in popularity where the roads are good. At the assembling 
market the fruit is usually packed by the exporters into baskets. 

The question of containers in which the fruits are packed is also of 
importance. Most of the containers used for different fruits, have been 
in use for a long time and no serious attempt seems to have been made to 
design better types more suitable for the export of different kinds of fruits. 

The practice or rather the malpractice of “topping’’ in packing is 
very common in the fruit trade. This has been universally condemned 
by the merchants at the terminal market, but if these nierchants arc 
required to pack fruit, they will also adopt the same system. The 
mixing of inferior fruit with those of superior quality in the same 
container depreciates the value of the latter. A considerable saving in 
packing, freight, commission, etc., could be effected if culls were utilized 
locally for the manufacture of marmalades and beverages. 

Grading and standardisation. — Producers could get much higher prices 
by selling their produce direct in the local wholesale market, than by 
selling their standing crops to contractors. It is necessary to collect 
information about arrivals, stocks and prices of different kinds and 
varieties of fruits in the important consuming and distributing markets 
and to pass this information on to the producing areas. The practical 
difficulty about collecting this sort of information is the want of 
uniformity in the quality of fruit throughout the country. To overcome 
this difficulty it is necessary to adopt all-India standard grades as specified 
under- the, Agricultural Produce (Grading and Marketing) Act, 1937. 
fading provides a basis for price quotation and for a general system of 
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Bale. This is of particular importance in the case of a periehable 
commodity like fruit. The system of grading is advantageous in so far as it 
promotes mutual confidence between the seller and the buyer. The general 
adoption of “ Agmark ” grades would be in the interest of producers and 
the trade generally. Graded fruits are sold at a premium and this is 
enough to show that the desired object can be achieved. 

Storage. — There are no facilities for the cold storage of fruit in the 
producing centre. The crop is harvested as soon as it is ready for 
market and is sold from day to day at the price offered by the merchant. 
The daily arrivals in the market vary and these irregular supplies give 
rise to fluctuations in price. There is, therefore, much need for convenient 
cold storage facilities in the producing areas, to enable distribution to be 
spread over a greater period. Eecent researches carried out on cold 
storage are very encouraging and show that oranges can be successfully 
stored for a period of three months. 

Transportation. — ^Fruits are brought from the orchards to the 
assembling markets or railway station usually in bead-loads, bullock- 
carts or occasionally in motor lorries. The mode of conveyance depends 
upon the quantity transported, distance and kind of road. Wherever 
transport of fruits by motor lorries is possible this means is becoming 
very popular as it effects a considerable saving of time and labour and in 
many cases it is actually cheaper than transport by rail. 

Railways have given special concession rates for wagon loads only. 
This does not help in the wider distribution of frait as only a limited 
number of big consuming centres can take advantage of this. As the 
small consuming centres do not consume a wagon load, they have to 
depend upon their supplies on re-export from the main distributing 
markets. It is for the consideration of the railways whether it would not 
be possible to give concessions in freight for fruits despatched as smalls or 
re-exported to the neighbouring consuming markets. 

Cold storage vans are provided by the N W. E. only but the number 
is negligible in view of the demand On other railways steel, goods-vans 
are utilized for carrying fruits. These goods-vans which are not even 
provided with shelves are altogether unsuitable for transport of fruits, 
particularly in the hot weather. 

From the study of the price-spread in the case of fruits, it will be 
seen that the share of the railway in the consumer's rupee varies from 
8 to 35 per cent, depending upon the distance of the consuming markets 
frmn the producing centres. 
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Distribation.~TD case of all agricultural produce and specially with a 
perishable commodity like fruits, distribution is the most important 
stage in their marketing. After leaving the orchard and before teaching 
the consumers, the fruit has to pass through several agencies. The 
diagram facing this page illustrates the general movement of the fruit 
from the producer to the consumers. 

The commission agent is the pivot of the whole system of fruit 
distribution. In order to extend the volume of his business, he in most 
cases gives financial help to contractors who generally purchase standing 
crops. It is then obligatory on the part of these contractors to sell their 
produce through him alone. As about 80 to 90 per cent of the growers 
sell their standing crops to contractors, the range of competition amongst 
the buyers is very narrow and this ultimately affects the producer's 
prices. This evil could be avoided by organising Co-operative Growers 
Societies which could give short-term loans to the members on the 
security of their standing crop on condition that the produce will be sold 
only through the association. Unless the association has some power to 
punish those members who refuse to sell their produce through it, to 
enable the association to recover its loans, the scheme will not work 
satisfactorily. 

There are no special markets for fruits except tbe four orange 
markets already mentioned. Generally fruits and vegetables of all kinds 
are sold in the same market. All important markets are under the 
control of Municipal Committees. 

There are only two wholesale markets in the Province. These 
markets are situated at Nagpur and Katol and deal in citrus fruits, mainly 
oranges. Both these markets are as a rule very dirty and untidy. The 
unfortunate feature of these markets is the absence of sheds to afford 
protection to fruits from the sun and rain and proper space for displaying 
fruits for sale. Matters such as lay-out, lighting, water, sanitation, etc., 
are altogether neglected by the municipalities. 

It is unfortunate that these two important markets should 
have been allowed to ran as best as they could without any control 
at all from the municipal authorities, although they have & special 
staff for inspecting them. There are rules for inspection and for 
xegnlating the markets, but no effort has been made to enforce 
the bye-laws or to stop the malpractices. It is clear that the mnnicipal 
committees have failed to administer the orange markets efficiently. In 
order that proper control may be exercised in the markets and practices 
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and prices standardised, it is desirable to establish these markets under 
the Agricultural Produce Markets Act, 1935. 

The methods of sale in vogue in different markets are by open 
auction and by private negotiations. Each method has its advantages 
and disadvantages but in an organised market the first method is better. 
In the wholesale market the seller has to pay certain charges for services 
rendered by different agencies, some of which are unnessary. These 
charges are not uniform and vary from market to market and in some 
cases with each dalal. The market charges payable by seller as laid 
down in bye-laws of each orange market and the actual amount collected 
from the seller is as follows 


( The charges are per cart. ) 


Particulars 

Nagpur market 

Katol market 

As per 
bye-law 

Actually 

collected 

As per 
bye-law 

Actually 

collected 


Bs. as ps* 

Es. asi ps. 

Bs. as. ps. 

Bs« as. ps» 

Market tax 

0 8 0 

0 8 0 

0 4 0 

0 4 0 

Dalati 

0 5 0’ 

14 0 

0 2 0 

14 0 

Unloading the cart 

... 

0 10 

... 

0 10 

Heaping 


0 6 0 

... 

0 4 0 

Dharmadaya 

1 

... 

1 

... 

0 0 6 

Total ... 

1 

0 13 0 i 

1 

2 3 0 

1 

0 6 0 1 

1 

1 13 6 


In addition to the cash amount the dalal gets some of the best fruit 
known as hliadi. These charges are irrespective of the value realised and 
when the price is low they amount to as much as 15 to 18 per cent of the 
total sale proceeds. 

From the orchard the fruits pass through several agencies before 
they actually reach the consumer and these various agencies engaged m 
the distribution have their share in the price paid by the consumer. The 
share taken by some of the agencies is not in proportion to the amount 
of service rendered by them. The assembling and distribution costs and 
the proportion of the consumer's rupee retained by the various agencies 
in different fruits are as follows ; 
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Percentage of the share in case of 


6 

CO 

Particulars 


Oranges 

Mango 

c8 

oB • 



A • 

B* 

c* 

t>* 

Ss 

n 

1 

Price paid by consumer 

Betailer*s profit 


100.0 

100.0 

100.0 

100.00 

100.00 

2 

... 

7.7 

7.7 

9.1 

12.50 

11.11 

3 

Oommission charged by agent 

• •• 

5.5 

5.6 

5.7 


• « • 

4 

His market expenses 

• • . 

7.1 

7.1 

3.8 

7.64 

4.20 

fl 

Railway freight or transport charges... 

34.7 

34.7 

32.6 

16 67 

8.50 

6 

Packing and other charges 

• • # 

7.0 

7.0 

10.2 

• • • 

211 

7 

Commission charged 

Wholesaler’s profit 


3.2 

3.2 

2.0 

• •• 

2.10 

8 

• • « 

37 

3.7 

• •• 

7 63 

14.80 

9 

Market expenses 

Contractor’s profit 


4.8 

4.8 

4.8 

313 

3 47 

10 

• • « 

7.1 

. .. 

• •• 

1076 

11.41 

11 jAmount paid lio grower 

• • • 

19.2 

26.3 

! 

31.8 

41.67 

42.30 


• A.-— A grower who sold his garden to a contractor and the fruits wore ultimately sold 
in Lahore market. 

• B, — grower who sold his produce in Nagpur market and the fruits were ultimately 
sold in Lahore* 

^ 0. — A grower who sold his fruits in Delhi market through the Orange Orowers 
Association* 

• D. — A grower in Katol who sold his mango crop to a contractor and the fruits were 
ultimately sold in Nagpur market. 

• E. — A grower in Raihtok tahsil (Kodamondi) sold his crop to a contractor and the 
fruits were sold in Nagpur market. 

From the distribution of consumer’s rupee shown above it will be 
seen that the share of the grower varied from 19 pet cent in the case of 
Katol oranges sold at Lahore to 49 per cent in case of Kodamendi bananas 
sold at Nagpur. The wide variation is mainly due to the distance of the 
consuming markets from the centres of production. The variation in 
the shares received by the orange grower in the three methods of sale is 
mainly due to the saving of contractor’s or wholesaler’s profit, 
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fERTlliZER TRIALS ON THE CHILLIE CROP 

Bt Dr. E. J. KaiiAMkab, N. N. Bhidb, and Mr. G. E. Shembbkab, 
{Northern Circle, Jubbulpore) 

Introduction.— Chillies form a necessary part in the daily Indian diet 
of rich and poor alike. They are used both in green condition as well as 
dry. Being a ready cash crop, its value to the agriculr.urist is very great. 

Chillies, as a rule, are grown during the rains but if facilities for 
irrigation ace available, they can be grown all the year round. 

No reliable statistics are available for the area under the crop for the 
different districts of the province but it can be said that Nagpur, Amraoti, 
Buldhana, Betul, Akola and Drug are the principal districts where 
they are mostly grown. 

Fertilizer trial — Eesponse of the chillie crop to the application of 
fertilizers is being studied on the Government agricultural experimental 
stations, Powarkhera, Hoshangabad. 

The experiment is of a Latin Square type with four treatments on 
l/40th acre plots. The experiment was started in the year 1933-34 and 
has been cunning for the last seven years. The site of the experiment 
together with the treatment which a particular plot is receiving since the 
start is fixed. 

The soil is classified as Moround II. It is well drained and hence 
suitable for raising irrigated crops. Toe usual system is to transplant 
chillies during the moasoon, the distance between rows being 2 ft. and 
between plants in the same row being ft. Irrigations are given when- 
ever necessary. The number of irrigations given, daring the period under 
investigation has varied from 4 to 7 depending upon the kind of season. 

A basal dressing ofS tons of well rotted Farmyard manure per acre 
is added every year to all the plots by the end of May or the early part of 
June. The fertilizers are applied in two equal doses, the first being applied 
a fortnight after transplanting and the second a month later. The 
transplanting is usually done during the first or second week of July. 

The treatments consist of the following 

(1) Basal dressing of Farmyard manure at 8 tons pec acre only. 

Ammonium Sulphate Super phosphate Potassium Sulph. 

(2) Basal dressing + 180 lbs. + 370 lbs. + 150 lbs. p. a. 

(3) „ + 230 „ + 480 „ + 190 „ 

(4) „ + 280 „ + 585 „ + 236 „ 

The percentage of Nitroyes in F. Y. M. varied from 0.7 to 1.2 during 

the period. The percentage of PaOe in super varied from 18 to 20, potash 
in potassium sulphate about 48 per cent and Nitrogen in all was about 20.61 

Rainfall conditions. — Fortnightly rainfall together with the number of 
rainy days for the seven years of the experiment is given in Table I below. 
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Well distributed rainfall with favourable breaks allowing interculture 
operations in the rainy season are very essential for tbe successful 
cultivation of the ohillie crop. Continuous rainfall or a very long break 
tells adversely on the yield of chillies. This is clearly brought out from 
the poor yields in 1934*35 when there was a continuous wet weather for 
nearly one and half months and in 1939-40 when there was a long break. 
In 1939-40 there was also an occurence of cold waves which further 
damaged the crop. 

Statistical Analysis of tbe data.— The analysis of Variance of yield data 
for the individual years is shown in Table TI and for the period of seven 
years is shown in Table III. The mean yield of the treatment is shown 
in table IV. 

TABLE II 

Analysis of Variance of Yield for individual years 


Due to 

D. F. 

Mean square 

1933-34 

1934-85 

1 

1935-36 

1 

1936-37 

1937-38 

1938-39 

1939-40 

Bows 

3 

75 73 

31.75 

8.64 

85 39 

216.45 

214.64 

30.28 

Columns 

3 

2 39 

18.75 

10.22 

70.73 : 

43.75 

13.81 

15.28 

Treatments 

3 

314.39 

45.08 

56.81 

98.73 

268.54 

249.06 

69.67 

Error 

6 

80.98 

3.50 

0.70 

28.48 

5.83 

24.76 

4.81 


E. for treatment. ni = 3 5% 4.70 

Da = 0 E. 1^ 9.78 

table hi 


Amlysis of Yield. Seasonal Effect 


( 

Due to 1 

i 

D. E. 

1 

Mean 

Square 


5%E. 

1 

ir/F. 

Rows 


f 

' 236.76 




Columns 

3 

28.66 



! 

Treatments 

3 ! 

915.93 

26.58 

4.76 

0.78 

Seasons 

6 

1961.06 

56.81 

4.28 

a47 

Residual Error a) 

i 6 

84.52* 

1 


Interaction Rows a Seasons 

i 18 

71.02 




., Columns x Seasons. 

i 18 

24.88 




„ Treatments Seasons 

18 

31.06 

2.88 

i 

1. 91 

2.50 

Interaction Season x Residual Ertorfb) 

36 

10.76 

Total 

111 
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As already observed, the layout of the experiment is of Latin Square 
type and the experiment was conducted on the same plots over a period 
of investigation. The analysis of variance for individual years shows 
that the variation due to rows is greater compared to the error and is 
significant in five years out of seven and that in general there is greater 
variability along the rows than along the columns. 

In the analysis of variance applied to seasonal effects in table III two 
estimates of error are involved. The first error denoted as error (a) is 
essentially an average, over the seven seasons, of random errors due 
largely to soil heterogeneity and serves as a basis for comparing the 
effects of seasons and treatments. It will be observed that over a series 
of seven years variation due to rows is significant. 

The second estimate of error denoted as error (b) comes from the 
interaction of seasons with the residual i. e., error (a) and represents the 
interaction effects not accounted for by the interaction of seasons with 
rows, columns and treatments. It is therefore a random effect and 
furnishes a proper basis for an estimate of error for comparing the 
remaining interactions. All the interactions are significant, meaning that 
yields within the rows and .‘olumns changed from season to season in a 
manner which cannot ne considered purely random and that there is 
differential response of treatments to season. 

It will be observed from table II that the mean square due to 
treatments with 3 D. P. is considerably larger than the error mean square 
with 6 D. P in all the individual years except 1936 37 and is significant, 
indicating that the treatment effect is significant. The same fact is 
brought out clearly by analysing the data over a period of seven years, 
as is seen from table III. Interaction of seasons with treatments is also 
noticeable indicating that there is a diffarential response of treatments to 
season; apart from the straight seasonal effect which U highly significant. 
The effect of seasons is much more marked due to the fact that the crop 
was seriously adversely affected in the season 1934-35 because of con- 
tinuous wet weather and in 1939-40 due to long breaks in the rain and 
incidence of cold waves in winter. It may be observed that the mean 
square due to error varies widely in certain seasons. 

Response tofcrtiliKers.— Themean yield in lbs. per acre of dry chillies 
for individual years as well as over a period of seven years is shown in 
table lY for each of the treatments. 
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TABLE IV 

Yield of dry chillies in lbs. per acre 


Treatments 



35-36 

36-37 

37-38 

38-39 

39-40 

Average 

(1) 

1400 

452 

735 

950 

665 

950 

477 

841 

(2) 

1U52 

632 

950 

12.50 

1250 

1350 

570 

1183 

(3) 

2072 

760 

985 

1420 

1260 

1605 

820 

1317 

(4) 

2212 

700 

i 

1095 

1290 

14U5 

1630 

788 

1349 

Mean 

1975 

635 

941 

1228 

1145 

1384 

664 

1129 

S. E. per acre 

111.31 

37.42 

16.8 

106.7 

48.3 

99.5 

43.5 

44.4 


From the above table it is clear that increased yields over, the 
control plot are secured by the application of fertilizers. On the average 
of seven years, treatment 3 has given significantly higher yield over 
treatment 2. Application of heavier doses of fertilizers than that given 
in treatment 3 does not, however, produce significant increase in 
the yield. 

The study of response to treatments in the individual years indicates 
that there is a significant difference between treatment 2 and 1 except for 
two years 1936-37 and 1939-40 where the difference just fails to 
reach the 5 per cent level of significance. Treatment 3 has given 
higher yields over treatment 2 in all the years but the difference 
is significant only for two years, viz. 1934-35 and 1939-40 which 
happen to be the years when poorer yields were obtained. As 
observed above 1934-35 season was characterised by a wet weather over 
a month and a half and 1939-40 by a long drought and occurrence of cold 
waves during the growing period of the crop. Treatment 4 has given 
significantly greater yields than treatment 3 only during the seasons 
1935-36 and 1937-38, while treatment 3 has out-yielded treatment 4 in 
three seasons although the difference is not significant. 

On the average of seven years, treatment 4 has given an ex.tra yield 
of only 32 lbs. per acre which difference is not significant. 

Economics of Manuring. — The yields obtained by the application of 
different treatments on the average of seven years, with the cost of 
raising the crop and the profit or loss secured are shown in table V:— 
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TABLE V 
Economics of manuring. 


Treatments 

Yield 
per acre 

1 in lbs* 

I 

Cost of 
cultivation 
including 
cost of 
fertilizers 

Value of 
sale 

proceeds 

Profit or 
loss 

per acre 

Profit or 
loss over 
control 

1. 8 tons Parmyard 

manure per acre ... 
Am SOi Super. KzSOi 

Lbs. 

841 

Rs. 

91 13 6 

Es. 

149 4 0 

Rs. 

57 6 6 

Es. 

2. 8„ -flSO + 370-M50 
lbs. lbs. lbs. 

1183 

138 7 9 

210 11 3 

72 3 6 

14 13 o' 

3. 8 „ -h230 -b 480 4-190 
lbs. lbs. lbs. 

1317 

150 5 9 

■233 3 6 

82 13 9 

25 7 3 

4. 8 „ 4-280 4- 585 -F235 
lbs. lbs. lbs. 

1349 

162 9 6 

239 14 3 

77 4 9 

1 

19 14 3 


It will be observed from the above table that all the treatments were 
applied at profit compared to the control but treatment 3 gave the highest 
net profit of Es. 25-7-3 over the control. 

Sommarj and Conclusion.— Besponse to different doses of nitrogen, 
potash and phosphate in combination of a fixed ratio of roughly one of 
nitrogen to two each of potash and phosphate, in the form of Ammonium 
Sulphate, Super and Potassium sulphate in addition to the basal dressing 
of Parmyard manure at the rate of 8 tons per acre to Pandhurna 
Chillies is obtained. Nitrogen doses applied in the form of Ammonium 
Sulphate were roughly 36, 46 and 56 lbs. Nitrogen per acre. The fertilizers 
were applied in two doses, the first being applied a fortnight after 
transplanting and the second a month later. 

The results show that pn an average of seven years, treatment 3 viz. 
application of 230 lbs. Ammonium sulphate + 480 lbs. of Super + 190 lbs, 
of Potassium sulphate per acre in addition to the basal dressing of 8 tons 
of Parmyard manure per acre gave the optimum extra profit of 
Ks. 25-7-3 per acre over the control. (The manures have been added not 
in terms of quantities of the fertilizing constituents but in terms of the 
manures thmnselves). 

The preliminary experiment suggests the laying out of a new 
experiment to study the effect of varying doses of Nitrogen, Potash and 
Phosphate in varying combinations. 3 * type of experiment will provide 
a valuable information, the doses being 0, 25 and 50 lbs. of Nitrogen, 
Potash and Phosphate in all combinations. 

4 
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Thanks are due to J. 0. McDougallj Esquire, Director of Agriculture, 
Central Provinces, Nagpur for allowing to make use of the data and to 
Mr. S. P. Kharc, Earm Superintendent, Powarkhera for supplying the 
necessary information in the preparation of this note. 
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SELECTION ON THE BASIS OF COLOUR OF GRAIN AND ITS EFFECT ON 
THE FAT AND PROTEIN CONTENTS IN RICE 

Bt Mr. R. H. Naqvi 

In connection with the investigations on selection and maintenance 
of pure lines in paddy varieties, it was observed that there were certain 
cultures which, though pure for vegetative and spikelet characters, showed 
variation in kernel colour, dark to light. This variation in kernel colour 
was not however separable into distinct groups. To see whether the 
kernel colour depth was related to the Chemical composition of the kernel, 
the sample was divided into two groups according to the colour of the 
kernel, dark and light, and analysed separately for the fat and protein 
contents. The unselected whole sample was also analysed for comparison. 
The analysis did not show any clear difference among the three groups 
except a slight indication that the dark coloured sample may be richer in 
fat and protein. Subsequently, the dark group alone was sown and 
further selection made for dark colour in the kernel and this repeated for 
three seasons until the final produce had become uniformly dark, much 
darker than the original sample. 

The paddy varieties dealt with in the experiment were K, E. 216 
Assamia and Gopalbhog. Since the basis of selection was on the colour 
of the kernel, the spikelets were gently husked by band and further 
generations raised from the busked rice. The germination was satisfac- 
tory 98 to 100 per cent. The dark coloured grains from each variety were 
separately sown and 30 plants from each selection were transplanted nine 
inches apart each way. The plants made normal growth and gave 
satisfactory produce. The produce from the selected plants was analysed 
every year and the data are presented in the table. below: — 



TABLE 




Percentage composition 

Variety 

Material 

Moisture 

Pat (ether 
extract) 

Protein 

albuminoids 


Unselected whole sample 

11.65 

2.31 

6.63 


Dark colour selection l8t_^year 

11.68 

2.36 

6.69 

K. B. 216 

iy 2nd year 

11.66 

2.45 

7.31 


,« 3rd year 

11.61 

2.66 

7.41 


Percentage increase 


11. 5 

12. 2 


Unselected whole sample 





Dark colour selection'lst year 

12.49 

2.41 

7.62 

Assamia 

,» tf 2nd year 

12.50 

2.45 

7.9-7 


> 

51 3rd year 



8.32 


Percentage increase 

. . . 

11. 3 

11. 1 


Unselected whole sample 

13.44 

2.45 

7.65 


Dark colour selection lat year 

13.45 

2.51 

7.96 

(ropalbhog 

„ „ 2nd year 

12.41 

2.57 

8.01 


,5 5 , 3rd year 

12.40 

2 85 

8.66 


Percentage increase 


11. 6 

11. 5 
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The data definitely shows that the selection for depth of colour has led 
to a progressive and consistent increase in the fat and protein contents 
also. The produce at the end of third year in addition to its being 
uniformly dark in colour was also slightly bolder than the original sample 
with which the experiment was begun. 

The investigation shows a definite relationship between the depth of 
colour in the kernel and its fat and protein contents, and bears out 
indirectly the evidence recorded previously that coloured rices have n>» 
thicker alenrone layers (Ramiah and Mudaliar, 1939) and that they are 
richer in protein and mineral constituents (Sadasivan and Sreenivasan, 
1938). It also shows that the colour of the kernel a genetic character 
seems to respond to selection. 

Reference.—! ■ Bamiah, E. and Bajasekhara Mudaliar, C. (1939) Indian 
Journal Agricultural Science, 9, 47. 

2. Sadasivan, Y. and Sreenivasan, A. (1988) Indian 
Journal Agricultural Science, 8, 814. 

Extracts 

INDIA’S AGRICULTURAL RESOURCES 

(PEINOIPAL OEOPS AND WHAT HAS BEEN DONE TO IMPROVE THEM) 

Indian agriculture^ generally speaking, is peasant agriotUture. The 
holdings are small, often fragmented, and largely worked by the peasant and his 
family. 

The Indian farmers working year is divided into two main agricultural 
seasons, the “ kharif" and the “ rahi ”, over a considerable part particularly 
of North and Central India. In some parts there is “ double-cropping” which 
means that a crop is taken from the same land in both seasons; tehile in certain 
favoured areas in the south as many as three crops of rice a year oan sometimes 
he obtained from the same land. 

Sere is a survey of India's principal crops and the work that has been and 
is being done to improve them 

India’s agricultural resources are determined by her geography, climate 
and soil. Over the greater part of India most of the rainfall occurs 
between the months of June and October, i.e. in the hot months of the 
year, the winter being comparatively dry. 

I'he intensity of the rainfall in any given place is determined mainly 
by, ‘the position of the big mountain ranges. There is a block of country 
'.in Bor ih: West Jodift which gets little or no rain, and there are precarious 
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areas in various parts of the peninsula proper, where rainfall may be 
good in some years and bad in others. 

Conforming to the rainfall, there are two main cropping seasons, 
the kharif or rainy season, when crops are sown some time in 
June or July and harvested from October until December, and the 
rabi or cold weather season when crops are sown in September or October 
and harvested from February to May. There are certain crops of longer 
duration which are sown some time in the rains and harvested welt on 
in the cold weather, such as certain kinds of cotton and groundnut. 

“ Return ” Monsoon.— This simple scheme, however, does not, by any 
means, cover the whole of India. In parts of the South of India, 
there is also rain from the “ return ” monsoon in the period, 
November to February, and two or even three crops of rice 
may be taken in such circumstances. In such an area the division 
of the year into kharif and rabi does not hold. In parts of 
North India there is also rain in the form of occasional storms between 
November and February. 

Indian crops may roughly be divided into crops producing food for 
the peasant and bis family (also his cattle), and crops for sale or more 
shortly, food crops and cash crops. Here again, the division is not 
absolute as some crops may be grown for both purposes, but the general 
classification holds. 

Among purely commercial crops cotton bolds first place with an area 
of 21 to 25 million acres. India ranks as the second cotton-growing 
country in the world, the United States of America holding the first place. 
The following table gives the all-India area in acres, and the all-India 
production in bales of 400 lbs. each for the past ten years : — 


Year 

Acreage (000 acres) 

Bales (000 bales) 

1930-31 

23,439 

5,192 

1931-32 

23,494 

4,003 

1932-33 

22,151 ’ 

4,618 

1933-34 

23,692 

5,057 

i934-35 

23.515 

4,797 

1935-36 

25,444 

5,867 

1936-37 

24,759 

6,234 

1937-38 

25,746 

5,722 

1938.39 

53,482 

5,076 

1939-40 

21,356 

4,942 


The cotton produced is of many different types and its cultivation is 
scattered over many parts of India and not located in one belt as in 
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America. Bombay Province has about; 30 per cent of the total' area 
in India, but even within that province conditions are so diverse (largely 
due to its being a long narrow province stretching over several degrees of 
latitude) that it contains no less than four distinct cotton growing tracts, 
each with its own kind of cotton. 

Cotton is a very old crop in India. Some time ago, archceologists, 
digging at Mohenjo-daro in Sind, about 200 miles from Karachi, unearthed 
a small piece of fabric which proved to be cotton. The civilisation to 
which this fabric belonged dates about 3000 B. C. Travellers from the 
Greeks to Marco Polo have described India’s cotton cultivation, and there 
are many types of cotton indigenous to India. In addition about 
1810, there was an import of American cotton seed (with American 
planters to grow it) from which seed some of the American 
varieties now in this country have been derived. 

The following table shows the distribution of the Indian cotton crop 
for the year 1939-1940, classified according to length of staple and shown 
under some of the names by which these types are known to the trade in 
India 

Indian cotton crop of the 1989.40 season classified according to staple 
length (from statistical Leaflet No. 1 1939*40, Indian Central Cotton 
Committee). 

Bales of 400 lbs each 
(Government official 
forecast) 


Long staple — over 1 inch (Punjab- American 289F, 
including 289F/K — 25 and K— 23) ... 66,000 

Medium staple A— 1 inch (including Punjab- 
American 289F/43, Sind Sudhar, part of 1027 A.LF. 
and part of Cambodia, Co. 2) ... 242,000 

Medium staple B— 7/8th to 31/32ndB inch (including 
part 1027 A.L.F,, part Cambodia, lay want, Punjab- 
American L.S.S. and 4F, etc.) ... 1,576,000 

Short staple A— ll/16ths to 27/32nds inch (including 
Salems, Dhatwar-Upland, C. P. No. 1, Oomras, 

Hyderabad, Kumpta and Upland, Banilla, etc.) ... 843,000 

Short staple B — 9/16ths to 21/32nds (including 
C. P. Nos, 2 and 3 Oomras, Khandesh Oomras, Barsi 
and Nagar Oomras, Dholleras, etc.) ... 1,240,000 

Short staple C— 17/32nda and below (including 
Bengal from the United Provinces Kajputana, Sind 
and the Punjab, also Comillas.) ... 1,017,000 


Total ... 4,984,000 
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^niiiab.Ameirican Types.— It will be seen that the long staple and 
median! staple types are to be found in the Punjab and Sind. 
These types are of American origin and have been greatly 
improved by the efforts of the cotton breeders of the agricultural 
departments of these two provinces assisted by generous subven- 
tions from the Indian Central Cotton Committee. In these areas 
cotton is an irrigated crop, the water for this irrigation being derived 
from the highly developed systems of the Punjab or from the more 
recent Sukkur Barrage in Sind. The cotton of these types being suitable 
for higher counts has a substantial demand in Indian mills and a ready 
export market. An attempt to produce something still better is on the 
way, in the shape of a research financed by the Indian Central Cotton 
Committee and located in Sind, for the breeding of still longer staple 
cotton varieties suitable for that area. Suitable cottons from all over the 
world are being collected for use either in selection or hybridisation in 
this work. , 

The increase in the production of the Punjab-American cotton in the 
last six years is shown in the following table : — 



Production of Punjab-Amerioan 

Ytwr 

(Qovermnent Forecast) 


(OOO bales) 

1933-34 

10 

1934-35 

Not available 

1935-36 

20 

1936-37 

47 

1937-38 

54 

1938-39 

72 

1939-40 

66 


IndiKenont Cotton. — At the other end of the scale is an area of 
indigenous types comprising the Central Provinces, Berar, Khandesh, 
Central India, parts of the United Provinces and of Bajputana in which 
the main cotton produced is of short staple. About 1,000,000 bales of 
this are consumed annually in India. The biggest outside customer for 
this cotton has been Japan. In this area also, and particularly in the 
Central Provinces and Berar and in Khandesh, the plant breeders have 
been successful in producing types (such as Verum 434 in the Central 
Provinces and Jarila in Khandesh) which are in the §ths class and which 
if spread will go a long way to reduce the dependence of this tract on so 
short a staple, 
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The ahortncss of staple of this area is to some extent oonnectod witli 
the fact that the cotton is grown on the rainfall, and that the season is of 
short duration. There are, however, other parts of India where cotton 
grown only on the rainfall attains quite a respeotable length and some of 
the finest and best of the indigenous cotton varieties (improved, of course 
by the plant breeders) are to be found there. Such is the 1027 ALF 
cotton of the Surat District, of Bombay Province and in Baroda State 
and the Jay want cotton of the south of that Province. In such areas 
also are to be found some of the American cottons such as the Dharwar 
American (also in the south of the Bombay Province) and the Cambodia 
in Madras. 

Ceu for research.— Cotton is fortunate in having bad for nearly 
20 years the attention of the Indian Central Cotton Committee, which 
meets twice a year, and which has a local and a finance committee that 
meet more often, and several technical sub-committees which deal with 
agricultural, technological and other questions before they come before 
the main Committee. 

The Committee obtains its finance from a cess of two annas a bale on 
all cotton produced in India. It has the ptepondering interest in the 
Institute of Plant Industry at Indore, and has as its own institute for 
technological work the Technological Laboratory at Matunga, a suburb 
of Bombay. 

The all-India average yield of cotton per acre though, it has been 
considerably improved through the efforts of the plant breeders in the 
last ten years, is still relatively low (104 lbs. per acre in the five-year 
period, 1933-38). • 

The following table shows the relation between exports and utilisa- 
tion by mills in India of the Indian cotton for the last ten years : — 


Ymt 

Oonsumption by mills in 
India, {year ending June 30) 

Bxports from British India, 
{year ending August 31) 

1929-30 

2,673,714 

3,868,000 

1930-31 

2,033,170 

3.729.000 

1.692.000 

1931-32 

2,911,204 

1932-33 

2,837,158 

2,868,000 

1933-34 

2,703,994 

3,406,000 

1934-36 

3,128,418 

3,116,000 

1935-30 

*3,188,418 

3,709,000 

1936-37 

*3,146,752 

•4,207,000 

1937-38 

3,602,648 

2,100»000 

1988^89 

3,810,734 ■ -... 

3,274,000 

Figures prior to 1937-38 include Burma except those marked * ' 
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Tbe Jnte Crop.— Jute is fouad only in one pact of India. Bengal 
produces about 90 pec cent of the crop and tbe rest is to be found 
in tbe adjacent provinces of Bihar, Orissa and Assana. The crop is an 
old one in Bengal, but a comparative newcomer in Assam, where, however, 
it tends to increase. 

Tbe following table shows the annual area under jute in acres and 
the annual production in bales (of 400 lbs.) for the last ten years with the 
amount exported annually 


Year 

*Total 
acreage 
{000 acres) 

* Total 

production erf bales 
{000 bales) 


Amount exported 
Bato Jute 
{000 bales) 

1930 ... 

3,492 

11.205 


3,472 

1931 

1,862 

5,542 


3,287 

1932 

2,143 

7,072 


3,153 

1933 

2,517 

7,987 


4,190 

1934 

2,670 

8..500- 


4,213 

1935 

2,181 

7.215 


4,318 

1936 

2,886 

9,611 

• • • 

4,598 

1937 

2,889 

8,656 


4,183 

1938 

3,165 

6,819 


3,870 

1939 ... 

• India only. 

3,119 

9,635 ... 3,209 

•• Figures prior to 1937 include Burma. 


(It may also be mentioned that in 1926 the jute area was just under 
4,000,000 acres and the production was estimated at 12,000,000 bales). 

Jute is peculiar in its climatic requirements, its cultivation and its 
economics. It is sown between February and May and takes from three 
to four months to reach maturity, when it stands a solid mass of vegeta> 
tion, six to ten feet high. It needs damp soil and warm wet weather and 
when well established, does not mind a certain amount of waterlogging. 
At flowering time the stalks are cut, tied into bundles after removal 
of the leaves, and left to soak in water, the so-called “retting” process. 
After two or three weeks the fibre is removed from the decaying matter 
of tbe stalk, washed and dried. All this is done by hand, in conditions of 
damp and beat, the workers often standing in water for hours. 

Jute is a crop localized in Bengal and certain districts of Bibar, Orissa 
and Assam, with the centre of manufacture in Calcutta. Tbe area under 
jute fluctuates considerably and in tbe last two years has been of the order 
of 8,000,000 acres with a production of from six to nine million bales of 
400 lbs. each. 

The ground is prepared in the yearly early rain and the seed is sown 
not later than May. Just before tbe seed sets, the crop is cut, and after a 
6 
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few days stacking is retted in water for aboat three weeks when the 
adhering and rotting matter is removed from the fibre by beating and 
washing. After drying the fibre is sold. Its colour, lustre, strength, and 
fineness which depend on variety and also on time of harvesting and the 
character of the retting, govern its commercial value. 

Besearoh work on all aspects of these problems is being carried out 
under the auspices of the Indian Central Jute Committee, whose 
agricultural research station is at Dacca and its Technological 
Laboratory in Calcutta. 

Most of the important industrial-countries used to figure as purchasers 
of raw jute, Great Britain and Germany being the chief buyers. 

Oil seeds.— Oil seeds form an important group of “ cash ” crops. By 
far the most important of them is groundnut, occupying about 8,000,000 
acres with a yield of about 3,000,000 tons. Groundnut was not always 
grown in India and how and when it came to this country is not exactly 
known. Its extension has been rapid and continuous especially since 1924. 

Groundnut has various Indian names, most of them (like the European 
names) indicating its habit of burying its fruit, but one of the names 
suggests a Chinese origin. The province which produces most groundnut 
is Madras the next being Bombay. 

Figures for the acreage and production of the whole of India for tlie 
eleven years are given in the following table 


Year 


Acreage 


Production 



(flOO acres) 


{000 tons) 

1929-30 


6,177 


2,180 

1930-31 


0,014 

* • 

2,592 

1931-32 


6.081 

* • 

2,151 

1932-33 

* * ♦ 

0,887 

# « 4 

2,846 

1933-34 

• • » 

7.580 

• « • 

3,180 

1934-36 

« tt * 

5,141 

k * 4 

1,740 

1936-30 

* «r Iv 

6,197 

4 It « 

2,114 

1936-37 


0,663 

* * 4 

2,714 

1937-38 

* « * 

8,898 

ft • * 

8,601 

1938-39 


8,506 

ft • « 

3,219 

1939-40 


8,112 

* • 4 

3,002 


There are various types of groundnuts of which the following are the 
chief: Mauritius, Big Japanese, Small Japanese and Spanish Peanut. 
The present war has bit the groundnut grower on account of loss of 
markets and prices have slumped in. consequence, both for the seed and 
the cake, ; . , 
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Mixed Crops. — Linseed occupies annually about 8,500,000 acres chiefly 
in the Central Provinces, the United Provinces and Bihar, though there 
is a good deal of cultivation scattered over other parts of India. In the 
Crop Planning Conference held in India in 1934 this was one of the few 
crops the expansion of which was definitely recommended. India is a 
country in which it is often the practice to grow mixed crops, i.e., more 
than one crop in the same held, not usually mixed higgledy-piggledy but a 
certain number of lines of one and then a certain number cf lines of 
another. Phis is to some extent an insurance against the vagaries of the 
rainfall, since one of the crops at least is likely to come through. Linseed 
•i 8 often grown in this fashion, making accurate estimate of total area far 
from easy. A valuable source-book on the whole linseed question is the 
report on the Marketing of Linseed in India issued by the Agricultural 
Marketing Adviser in 1938 (obtainable from the Manager of Publications, 
Delhi, price Es. 1-4). 

The following table shows the acreage and production and amount 


exported for the last eleven years : — 


Year 

’^'Acreage 
(000 acres) 

=• Yield 
(000 tons) 

■’ ^Quantity exported 
{000 tons) 

1929-30 

2,802 

380 

248 

1930-31 

3,009 

377 

257 

1931-32 

3,309 

416 

120 

1932-33 

3,299 

406 

72 

1933-34 

3,261 

376 

388 

1934-35 

3,410 

420 

240 

1935-86 

3,457 

388 

165 

1936-87 

3,677 

420 

294 

1937-38 

3,890 

461 

226 

1938-39 

3,869 

442 

318 

1939-40 • ... 

•India only 

3,713 

467 

••Figures prior to 1907-38 include Burma. 


Rape and Mustard. — There is an important group of oilseeds 
belonging to the mustard group and mainly grown in Northern 
India. We need not go into the botanical differences between 
these. Taking them as a whole, rape and mustard cover annually 
about six million acres and yield about a million tons of seed. 
The oil is put to many uses and is a first-class culinary oil. The 
crushing of the seed is done both in small village installations and 
also in modern factories. The oilcake is an important cattle food. There 
used to be a large export of these seeds, amounting sometimes to as muc}i 
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as half of the total production, but with the exception of tho type known 
as toria, the whole production is now consumed in India. 

Caitor Seed.— Castor seed comes from a plant that throws easily 
in many parts of India. It is tough in constitution and seems to 
stand up to all kinds of climate. It is found in Sind, an arid area, 
but it was also the crop which did host in lands recovering 
from the big floods in the Gujarat Division of the Bombay Province 
some years ago. The Nizam’s Dominions has the biggest share of 


the castor area in 

India and here 

is located a research scheme 

financed by the Imperial Council 

of Agricultural Besearch, for 

the improvement of the yield and oil-content of the crop. The all-India 
figures for acreage and yield for the last eleven are as follows : — 

Fear 

Acreage 

Yield 

{000 acres) 

(000 tons) 

1929-30 

1,285 

116 

1930-31 

1,457 

120 

1931-32 

1,583 

146 

1932-33 

1.617 

151 

1933-34 

1,534 

143 

1934-35 

1.448 

105 

1933 36 

1,438 

121 

1936-37 

1,409 . 

128 

1937-38 

1,148 

104 

1938-39 

1,199 

111 

1939-40 

1,009 

04 

There used to be a large export of castor seed but this has diminished 
considerably in recent years as the following figures show : — 

Year 


*Exports (seed) 'fans. 

1933-34 

« • II 

81,550 

1034-35 

» « * 

08,040 

1935-36 


50,908 

1936-37 


43,089 

1937-38 


42,079 

1938-39 

■ « « 

7,621 


•Figures prior fco 1937-38 include Burma* 


India is therefore using more and more of the crop produced within 
her borders. The cake is a valuable manure, and has at the present 
moment not suffered the price slump which has hit groundnut cake. 

Cotton Seed. — The position regarding cotton seed is that there is a large 
production but little export. The figures of export for the last nine years 
are as follows 
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Year 

1930- 31 

1931- 32 

1932- 33 

1933- 34 

1934- 35 

1935- 36 

1936- 37 

1937- 38 

1938- 39 


*Oott<yn seed exported 
Quantity {tom) 
41,350 
11,655 
23,389 
5,575 
636 
730 
9,003 
5,008 
465 


•Figures prior to 1937-38 include Burma, 

Cotton seed is used very largely in India as a cattle feed. There are 
also one or two mills which crush the seed and produce cottonseed oil. 

Wheat — The second cereal in order of importance in Indian agriculture 
is wheat of which there is annually a total area of about 35,000,000 acres 
and a total output of from 9,500,000 to 10,000,000 tons. Of wheat there are 
two principal species grown in India, one of these being the normal 
“ bread ” wheat of Europe and the other the so-called " Macaroni ’’ wheat. 

Wheat is mainly produced as an irrigated crop in the Punjab, Sind 
and the United Provinces. There is also an important but much smaller 
area in the black* soil area in the Central Provinces and part of the 
Bombay Province where durum wheats are grown, as a rain-fed crop. 
The following table gives all-India acreages, yields and exports for the 
last eleven years 


* Acreage *Yield **Export (000 tons) 

(000 acres) (000 tons) Wheat WheaUflour 


1929-30 ... 

31,654 

10,469 

13 

51 

1930-31 ... 

32,189 

9,306 

197 

47 

1931-32 ... 

33,803 

9,024 

20 

43 

1932-38 ... 

33,976 

9,455 

2 

21 

1933-34 ... 

36,077 

9,370 

2 

13 

1984-35 ... 

34,490 

9,729 

11 

12 

1935-36 ... 

33,639 

9,434 

10 

18 

1936.37 ... 

33,215 

9,752 

232 

24 

1937-38 ... 

35,640 

... 10,764 

460 ... 

62 

1938-39 ... 

35,291 

9,934 

279 ... 

61 

1939-40 ... 

34,003 

... 10,784 

••• 

w t • 


•India only, ••Figures prior to 1937-38 include Burins, 
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The wheats grown in the Punjab, Sind and the United Provinces ai?^ 
of the bread type. The plant breeders of the agricultural departments 
have devoted much time to the improvements of these wheats with 
conspicuous success. In the Punjab two recent winners are 0. 501 and 
0. 518. Unlike the state of affairs in some of the other wheat-producing 
countries of the world, Indian wheat production is not mechanised. This 
crop was the subject of the first of the reports of the Agricultural Market- 
ing Adviser (Report on the Marketing of Wheat in India, 1087, obtainable 
from the Manager of Publications, Delhi, price Its. 1-4). This is a useful 
source-book not only as regards marketing but also on many other aspects 
of the crop. • • 

Wheat export from India has been a very fluctuating quantity, and 
is noticeable only when world prices for this commodity are high. Some 
idea of this fluctuation may be obtained from the following figures for 
certain years. In 1900-01 it was praci.ically non-existent. In 1904-05 it 
was over 2,100,000 tons. In 1908-09 it was about 100,000 tons, during 
part of the last war it rose to about 1,700,000 tons; was negligible for a 
time after 1917 and rose to 100,000 tons in 1924-25. In 1929-30 it was 
only 13>000 tons ; in 1930-31, 197,000 tons ; in 1932-33 only 2,000 tons, in 
1937-38, 460,000 tons. 

Rice. — Bice occupies the biggest total area about 72 million acres in a 
good year, with an annual yield of about 25 million tons. Over a great part 
of Indian rice is the principal food crop, but even with the comparatively 
large production of rice in India, there is annually a big import of rice 
from Burma, an import which may go up to 2,000,000 tons a year, to 
supplement the internal supply. 

In no crop is India’s '* infinite variety ” so clearly shown as in 
her rices. Equally variable are the ways in which rice is grown. At the 
one end of the scale we have the deep-water rices of Assam which elongate 
as the flood rises until the stalk may be 8 feet long. At the other end 
we have, in the Baroda State and parts of the Gujarat Division of 
Bombay Province, rice varieties which arc grown in the same field as 
and in alternate lines with cotton, i. e., as a crop grown on the rainfall 
without any flooding whatever. 

Over the greater part of India, rice is grown in flooded fields. In 
these the rice .is either broadcast or transplanted, the transplanting of 
rice being done from carefully prepared nursery beds, a^nd it is the 
transplanted rice that gives the highest yields. 

Bice may bq irrigated, as in Sind or Madras, or grown on the rainfall 
pnly as Bpm^y. and Bengal. Generally speaking, a rainfall of fifty 
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inches and above is required for the growing of rice 

without irrigation. 

The following table shows the area and output of rice in India for the last 
eleven years 

Year 


Acreage 
{000 acres) 

Yield 
{000 tons) 

1929-30 


67,619 

26,146 

1930-31 


69,663 

27,055 

1931-32 


71,745 

28,799 

1932-33 


69,960 

26,201 

1933-34 


70,340 

25,733 

1934-35 


69,731 

25,706 

1935-36 


70,998 

23,213 

1936-37 


72,295 

27,828 

1937-38 


72,568 

26,702 

1938-39 


73,375 

23,915 

1939-40 


72,340 

25,257 


Compared with the average yields of some other rice-growing countries 
the Indian average may appear small. The all-India average yield per 
acre is about 800 lbs. Broadcast rice may give only 600 lbs. per acre, but 
transplanted rice in really good conditions may give 3,000 lbs. per acre 
and where there has been good manuring and personal attention as on 
certain well run estates in South India even 4,000 lbs. per acre have been 
got. These figures all mean paddy (unhusked rice). 

Yields have also been improved by the production in all rice 
provinces of better varieties through the activities of plant breeders. 

Grower’s difficalties. — The rice grower in India has one or two curious 
difficulties to contend with. One of these is the presence in certain 
areas of wild rice. The earhead of wild rice has the habit of “shattering” 
i. e. breaking up while still on the plant, this being its way of sowing 
itself. Wild rice easily crosses in nature with cultivated rice and 
unfortunately passes on to the hybrid this bad habit, The breeding of 
rices which have some colour which enables them in the seedling stage 
to be differentiated from the wild rice, permitting the elimination of the 
latter, is one of the likely lines of advance. 

Land crabs are another pest of rice. Not only do they eat the 
plants but they also bore holes in the embankments of. the 
rice fields and so let the water out. Various remedies such as baits, 
poisoning and gassing have been tried, but the problem is not yet 
entirely solved, particularly as regards cost. The main rice-eating 
provinces are Bengal, Bihar, Orissa, the Central Provinces and Madras, 
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la tb« United Provinces wheat is of equal importance. In Boinbay the 
millets have also a food importance. 


Sttfar-cane.- 

—The area and output of sugar-cane 

increased after tbe 

grant of fiscal protection to 

sugar which has been 

in operation since 

tbe year 1932. 




Tear 


Acreage 

TieU 


{000 acres) 

{000 tojis) 

1929-30 


2,513 

2,752 

1930-31 

« « «» 

2,801 

3,228 

1931-32 

■ • 

2,971 

3,975 

1932-33 

» • « 

3,317 

4,676 

1933-34 


3.311 

4,896 

1984-35 

« • « 

3,481 

5,140 

1935-36 

« « « 

4,024 

5,981 

1936-37 


4,440 

6,476 

1937-38 

• • • 

3,869 

5,403 

1938-39 

• • • 

3,113 

4,108 

1939-40 

• « • 

3,766 

4,783 

1940.41 


4,215 



Indian sugarcane varieties have been greatly improved pairticnlarly 
by the efforts of the plaat>breeders at Coimbatore and the canes with the 
initials Co., followed by a number, are now known and many of them 
planted, not only in India but in many other sugarcane growing countries. 
The original intention of the Coimbatore station was to breed canes for 
Northern India, and in this it has been successful. It has also produced 
canes which suit tropical India and canes for this part of the world have 
also been produced by the Mysore plant-breeders. As much as 75 per 
cent, of the sugarcane area in India is now covered by improved canes, a 
condition of things not even distantly approached in any other crop 
in India. India has some wild sugar-cane species and the “blood" of, these 
has been incorporated by hybridisation into some of the improved canes, 
thereby giving them toughness of constitution and resistance to adverse 
conditions. 

Previous to the increased developments of the white sugar industry, 
sugar-cane was crashed in small bullock-driven mills for the production of 
a substance known in different parts of the country as gur, gul or jaggery- 
This is produced by boiling the expressed juice in a big shallow iron pan 
over a crude furnace usually with the addition of some clearing agents 
which enable impurities to be skimmed off, and then pouring tbe brown 
tbick.Bmd at iost the right stage into monlds where it solidides. 
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The prodaction oi gut still accounts for the greater part of the 
sugar'oane grown in India, and gur is an important part of Indian food. 
It varies greatly in colour, consistency, taste and keeping qualities, 
Eecently in some places activated carbon has been used to give a very 
high quality gur. 

There is also the use of sugat'cane for the indigenous sugar industry, 
making the so'Called khandsari sugar. This again is a small scale industry 
but normally requires some source of power for the driving of the 
centrifugals. The amount of khandsari sugar produced annually in India 
is of the order of 1,25,000 tons. 

The improvement of sugar-cane cultivation, the study of its pests and 
diseases, and the investigation of its physiology are being carried out at 
a chain of research stations throughout India, also at the Imperial 
Agricultural Beseatch Institute at New Delhi and its sub-stations, and 
with the collaboration of many factory estates, while the technological 
side is looked after by the Indian Institute of Sugar Technology at 
Cawnpore. 

The MilleU. — The most important of these is the great millet 
(Andropogon sorghum) known over a great part of Northern and Central 
India as iowar. In Southern India it is called cholam. This is the sorghum 
of America. India is peculiarly rich in jowar varieties, v^hich centuries 
of natural and human selection have adapted to all sorts of conditions and 
purposes. Many of the jowars produce food for both man and beast, the 
grain being used for men and the dried stalks (known over a great part of 
India as Kerbi) being cattle food. There are also varieties which produce 
little grain but sweet succulent stalks and which are known as green 
fodder. 

Some varieties are adapted for the kharif and some for the rahi 
season. In India as in Africa this millet suffers in some places from the 
little flowering parasitic plant botanically known as Striga (in Africa 
called witchweed), and work is in progress at Poona and elsewhere to find 
varieties resistant to this pest. Breeding of better varieties is being done 
in various centres of agricultural research, chiefly in the Punjab, Madras 
and Bombay. 

The next most important millet is Pennisetum typhoideum (known 
in Northern and Central India as bajri or bajra) and in South India as 
cumbu. In other countries this is often called pearl millet. The head is 
like that of a bulrush and the, grains are small and with a pearly lustre. 
Bajri is a crop which tolerates poorer soils and smaller rainfall than jowar. 
Like jowar its grains are used for human food and its stalks as fodder. 

6 
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The grains of both millets are regarded as bs>ving higher food values 
than rice. The areas and yields under ehoh of these for the last ten 
years are as follows : 

JOWAE 


Year 

Acreage 

Yield 

(000 acres) 

(000 tonsi) 

imso 

36,236 

6,878 

1930-31 

35,173 

6,928 

1931-32 

33,887 

6,149 

1932-33 

33,449 

6,412 

1933-34 

32,167 

6,138 

1934-35 

38,478 

6,255 

1936-36 

32,825 

6,169 

1936-37 

37,220 

7,098 

1937.38 

38,489 

6,506 

1938-39 

83.812 

6,435 


BAJEA 


Year 

Acreage 

Yield 

(000 acres) 

(000 Ions) 

1929.30 ... 

17,271 

2,284 

1930.81 

17,524 

2,588 

1931-32 

18,310 

2,673 

1932-33 

18,699 

2,598 

1933-34 

10,552 

2,128 

1934-35 

17,031 

2,549 

1935-36 

16,911 

2,681 

1936-37 

16,103 

2.438 

1937-38 

17,242 

2,625 

1938-89 

17,216 

2,640 

There are one or two other crops of the millet group, some of then* 
being what look like only partially domesticated grasses, but one is 
worth mentioning, namely Blemine Coraoam (known as ragi). This has 
a very small grain and occupies poor lands in areas that otherwise grow 
rice. Some plant.breeding work has been done on this species iu Bombay 


Madras and Mysore and it has its place in the agriculture of certain areas. 

False Creps. — India has a great range of pulse crops. These pulse crops 
ate important both from the point of view of husbandry and of nutrition. 
They are ah invaluable phase in many rotations helping to keep up the 
fertility of the soil, which purpose they also perform when grown (as they 
often ate) as piixed crops, particularly, with miUet, the. millet ripening, and 
being harvested drsh In the realm of nutrition they are sources of 
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protein, particularly necessary in a country where the bulk of the 
population is vegetarian. They are also important from the point of 
view of animal nutrition, to which they contribute in a variety of ways, 
e. g. by their seeds, by their hulls, and by the green parts of the plant. 

Gram (doer arietinum) and tur all called (arhar or rahar) are probably 
the moat important and most widely grown. The annual areas and yields 
of gram for the years 1929-30 to 1937-38 are as follows : — 



Acreage 


Yield 


{000 acres) 


(000 tom) 

1929-30 

13,175 

• • • 

3,051 

1930-31 

15,223 

• • • 

3,400 

1931-32 

17,735 


3,766 

1932.33 

15,803 

• • • 

3,439 

1933.34 

.:. 18,443 


3,737 

1984-35 

19,638 

« • • 

3,629 

1935-36 

16,687 


3,840 

1936-37 

17,G2G 


4,115 

1937-38 

15,742 


3,525 

Diversity of fruits. — In fruit production there 

are great possibilities, but 


generally speaking and with certain marked exceptions, both the varieties 
and the methods of cultivating them require considerable improvement. 
To these ends a good deal of effort is being devoted by agricultural depart- 
ments and by the Imperial Council of Agricultural Eesearch, the body 
which is charged with the task of stimulating, co-ordinating and lioliiing 
to finance agricultural and animal husbandry research throughout India. 

The total area under fruit is probably between 3,000,000 to 4.1,000,000 
acres. There is a great diversity of fruits grown in India among which 
may be mentioned the mango, oranges of various kinds, the pomelo, more 
recently the grape-fruit, papayas, figs, bananas, guavas, and some less 
known fruits such as the chiku (= the sapodilla-plum), the litchi, and the 
custard apple. 

In the north, where there is a cold winter, wo find apples, pears,' 
peaches,' quinces, plums, cherries and grapes. Kashmir is noted for its 
apples, also certain portions of the lower hills in the Punjab and the 
United Provinces. Some gifts of nature (aided perhaps by the Portuguese 
or other early gardeners) such as the Alpbonso and some other varieties 
of mango are extraordinarily good but, generally speaking, there is a lot 
to be done in the improvement of the quality of Indian fruits. Investiga- 
tions with this end in view are in progress at a chain of fruit researul^ 
stations throughout India. 



140 


.AC^WXTIiX'UBB OQIiIiBOK MAdAzltili 


Aq attepipt! ^as made some yoare ago to work up a trade with the 
ilnited Kingdom in mangoes. .As a result of cold storage investigations in 
India, the suitable temperatures for carrying this fruit arc now known, 
also the stage at which it should bo picked and the varieties which travel 
best, but export has. been rather held up on account of a variety of snags, 
and also because of the difficulty of putting the fruit on the British 
market at a price that would make it popular, Fruits taken altogether 
cover about 2i million acres in India, much of the cultivation being of a 
rather scattered nature. 

The marketing of fruit has also been the subject of investigation by 
the Agricultural Marketing Adviser. The canning of fruit and bottling 
of fruit juices has for several years been under study, particularly at the 
Punjab Agricultural College, Lyallpur. Fruit canning has not yet 
developed very far, though there are one or two companies whose products 
are on .the market, but the bottling of frrtit juices has gone ahead in 
certain areas particularly in the Punjab. Experiments are also being 
made with the drying of fruit in the North-West Frontier Province,, ..jn 
Baluchistan and in the Punjab. 

Fibres. — Mention has already been made of cotton and jute. In 
addition, India produces no small amount of the so called sunn hemp 
(Crotalaria juneea). This plant is also extensively used as a green manure, 
particularly for sugarcane. The area grown for fibre is about 600,000 
acres annually and annual exports amount to about 800,000 ewt. 
Another fibre plant widely grown is Sibisous canaabinus (known by 
various names such as ambadi, mesta pat, and Bimlipatam jute). This is 
of more local importance. It should be mentioned that both fibres are 
used for making ropes and twine for village use in India. 

The tozelle or rozella (Ilibiaous Sabdarijfa) which is now being grown in 
tbe Netherlands Indies as a fibre plant, grows easily in India, but its oolti* 
vation is small and scattered and, where grown, it is generally cultivated 
for its succulent calyx from which preserves can be made. Throughout 
India the traveller will often see plants of Agave (often wrongly called aloes) 
grown particularly as a fence on certain railway lines. The sisal hemp, 
Agava! sisalam, which belongs to this group, has been tried more than once 
in India, and, given suitable conditions, can do guite well, but no large 
sisal plantations exist. 

. . Tbe photiiit.-— Three quartets of the tea area in India is in Assam and 
the neighonrjog.parts of Bragal, and the rest of the tea is in South India, 
insdnly, jp the Nilgiri Hills.. In Northern India, the tea planting industry 
has utilized science to the full starting with an embryonic organisation in 
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the early years of Lhis century and having now a highly organized scientific 
department maintained bj the Indian Tea Association with its research 
station at Troklai in Assam. 

In Southern India the United Planters Association have also utilized 
scientific workers for the solving of the problems of both tea and coffee, 
the Mysore State jointly with the Association financing the Coffee 
Besearch Station at Belehonnur. The area under Coffee is rather over 
180,000 acres and the Indian Coffee Cess Committee is concerned with 
propaganda to increase the consumption of Indian coffee both in India 
and abroad. 

Bubber is grown on 125,300 acres in South India mainly in 
Travancore State with some also in Madras, Cochin, Coorg and Mysore. 

India can grow many things of which at present there are very limited 
areas (such as cinchona), or merely a few plants here and there (such as 
cloves and' variety of drugs.) Pyrethrum has been tried in a great many 
places in India and has been a success in Kashmir and in certain of the 
lower foothills of the Punjab. 

Tobacco.— 'Tobacco is a crop that does well in many parts of India. 
History records that the plant was introduced by the Protuguese at the 
beginning of the 17tb century. Up till recently the tobacco grown was 
used for smoking in the water-pipe (the hookah), in the form of the bidi 
(chopped tobacco rolled in a leaf; that is, a primitive cigarette) or in the 
form of cheroots and cigars. , 

Of recent years it has been shown that tobacco of the Virginia type 
suitable for the paper-covered modern cigarette can be grown in India, at 
least in certain tracts, and that if good varieties are used and the leaf 
properly cured in flue-curing barns, a satisfactory product can be 
guaranteed. 

(Guntur, in Madras, is an important centre of Virginia leaf 
production, and the Mysore State has given the cultivation of this kind of 
leaf its. powerful backing and the benefits of organization. Mention 
should also be made of the Indian Tobacco Leaf Pevelopment Company 
which has done much to popularise these types. 

In 1939 the production in India of Virginia tobacco was estimated at 

54.000. 000 lbs. Before 1937 exports to the United Kingdom were about 

16.000. 000 lbs. a year. In 1938 there was a sudden increase and thereafter 
a falling off. India could produce a much greater quantity of good 
cigarette tobacco and the problems of its agriculture, curing and marketing 
are receiving close attention. 
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Flaz M'as the subject of oxperiiueat from 1906 till about the end - 
tbe last war aud is again being tried. 

Soya bean has been experimentally grown in every province and 
many states in India, but has never taken a hold in the agriculture of the 
country on account of the lack of a market, and the fact that except in a 
very limited area the bean is not appreciated as food. 

Coconut plantations — There is not a tree so characteristic of the tropical 
coast as the coconut, and a fringe of coconut plantations is found along a 
great part of the Indian seashore. But it is a mistake to suppose that the 
coconut cannot grow away from the sea. There are good plantations at 
Mysore and there are scattered good trees at Poona. Coastal areas, how- 
ever, remain the natural sites for coconut cultivation. In India the main 
coconut area is in the South Madras, Travancore and Mysore having the 
bulk of it. In certain coastal districts of Bombay, Orissa aud Bengal the 
coconut is aiso important. Tlie total area in India is about 1,388,000 acres. 
Nuts for seed are on the West Coast harvested from February to May, 
planted in nurseries and then transplanted to the field, after about six 
months, the number of trees per acre usually varying between 60 to 100. 
Fruiting may start in a small way about the sixth year and be going 
strong by tbe tenth with an expectation of a further forty years of good 
yielding life. 

Tbe main products are the nuts, tbe copra aud the oil. Copra (the 
dried white meat of the nut) is manufactured either by the cultivators or 
by professional copra makers. Copra may be of edible quality or cnisbing 
quality with various grades within each group. The town of Alleppey is 
a big copra market. Bombay and Karachi are the main centres of copra 
crushing for oil production, but there are also power driven and bullock 
driven plants in South India. Coconut oil-cake is an important bye-product 
of the crushing industry. {Indian Information, Deoeniber IS, IS^.) 

College and Hostel Notes 

The Annual Social Gathering of the College is the chief event of the 
period under report. The gathering was hold from 0th to 9th December 
1940. The programme included, chiefly an address by the Advocate- 
General, Mr. W. E, Puranik, B.A., JLLJ5,We are extremely grateful to him 
for sparing his precious time for us inspite of his pressing duties. His 
address was highly illuminating, in which he pointed out the important 
place of agriculture in Indian life since very ancient times and 
encouraged us to strive bard in tbe interest of tbe tiller of the soil. 

Sports formed almost the integral part of our sociab gathering 
celebrations Our play-grounds were buzzing with great activi^ through- 
out the week. Inter-class matches in Hockey, Football and volleyball 
evoked avety healthy rivalry between different classes. Tbe final match 
ijj the tennis tournament (singles) was played between the veteran, 
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B. B. Banerjee of the III year and an enterprising youngster, 
M. S. Sonwalkar of the II year. The latter lias recently struck very fine 
form, though after a good fight he went down in straight sets against a 
more experienced opponent. Another tennis match (doubles) which was 
played between the staff and the students created great interest, owing to 
a very fine performance by Mr. J. F. Dastur and Eao Bahadur D. V. Bal, 
who representing the staff, fought valiantly and bagged the trophy. 
Go'Operation between the staff and the students in making the gathering 
what it really is, was further exemplified by the other sports in which 
they vied with each other for laurels viz. the tug of war and a cricket 
match. The cricket match which proved to be a very interesting item 
in the Social Gathering has given a very fine promise. With it cricket 
may almost regain its place in our College, provided the necessary funds 
are available. In an intersectional relay race between the members of the 
College Staff it was a pleasure to see the age and the youth striving hand 
in hand in a grand race, which resulted in a win for the Plant*Pathology 
section. An athletic tournament which extended over two mornings 
was keenly competed by the students. 

Prizes were given away by Mr. W, R. Puranik for proficiency in 
sports, studies, elocution and arts. 

Mainly due to the efforts of Mr. E. H. Joshi an arts exhibition, 
was arranged and there was a very encouraging response. A variety 
of. exhibits including paintings, sketches, nail drawings, cottage 
industry products, etc. were displayed in a nicely decorated hall 
and were highly appreciated as they impressed the guests to find 
us excelling in the fineries and embellishments of life even though 
we are embedded in what is supposed as a prosaic and hard preoccupation 
of agriculture. 

This most pleasant function ended with a dinner in Indian style 
which was finely arranged in the College Hostel. This year’s Social 
Gathering was indeed a great success; thanks to the kind guidance of the 
Social Gathering Committee comprising of our Principal, E. A. H. Churchill 
Esquire, Dr. V. G. Vaidya and our hostel wardens, Messrs. S. K. Misfa and 
K. S. S. Iyer. A whole-hearted co-operation of the members of the College 
Staff was of great value to us. We will be failing in our duty if we do 
not express our great appreciation of the work of various office-bearers'’ 
and the volunteers who have laboured unremittingly night and day to 
make the gathering a success. 

RECIPIENTS OF THE COLLEGE COLOURS 

SESSION 1940-41 

Eoclcey : — 1. Mr. Ajit Singh, 2. Mr. M. S. Sonwalkar, 3. Mr. S- L- Shrivastava. 
Football: — 1. Mr. P. M. Ingley, 2. Mr. G. T. Saoji, 3- Mr. B. B. Banerjee. 

LIST OF PRIZE WINNERS IN THE COLLEGE SPORTS 

SESSION 1940-41 

Beat Sportsman 1. Mr, E S. Eagbuwanshi III Year 

1. Three Mile Eaoe ... 1. Mr. E. S. Eagbuwanshi III Year 

2. Mr. K K. Kauahal I Year 

2. One Mile Eace ... 1- Mr. E. S- Eagbuwanshi III Year 

2. Mr. K. K. Kausbal I Year 
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3. 880 Yards Race ... 1. Mr. R. S. Raghuwanahi III Year 

2. Mr. R. N Mahranwar II Year 

4. 220 I, ... 1. Mr. R. N. Mahranwar II Year 

2. Mr. Triloohan Singh III Year 
6. 100 I, ... 1. Mr. R. N. Mahranwar IT Year 

2. Mr. B. P. Miahra I Year 

6. Long Jump ... 1. Mr. V. D. Barve II Year 

2. Mr. G. T. Saoji 11 Year 

7. High Jump ... 1. Mr. Triloohan Singh III Year 

2. G. D. Dubey I Year 

8. Sack Race ... 1. Mr. V. D. Barve III Year 

2. Mr. A. D. Kane IV Year 

9. Bullook Race ... 1. Mr. S. R. Ohopde III Year 

2. Mr. B. 0. Jain I Year 

10. Slow Oyoling ... 1. Mr. Triloohan Singh III Year 

2. Mr. Ajiti Singh IH Year 

11. Oook Fight ... 1. Mr. V. L. Golhat IV Year 

12. Swimming;— 100 Yds 1. Mr. V. R. Deshmukh IV Year 

o j Mr. Triloohan Singh III Year 
(Mr. V. B. Rasal I Year 

220 Yds.... 1. Mr. V. B. Rasal I Year 

2. Mr. V. R. Deshmukh IV Year 

13. Relay Race (Students) Mr. S. K. Palnetkar 

Mr. Ajit Singh 
Mr. Triloohan Singh 
Mr. P. M. Ingley, 

(Staff) Plant-Pathology Sootion 

Mr. J. P. Dastur 
Mr. R. L. G npta 

Shot Put ... 1. Mr. Mokashi IV Year 

2. Mr. Triloohan Singh III Year 

14. Tug of War (Students) Vs. (Staff) Winners — Students. 

TENNIS 

Mrs. Ohurohill’s Oup Winner ... Mr. B. B. Banerjee. 

Runner up ... „ M. S. Sonwalkar. 

Mr. S. K. Misra’s Cups Winners ... Mr, E. P. JyoJishL 

... t, AiitSingib 

(Staff Vs. Students) Winners ... R. B. D. V. Bat. 

• ... Mr. J. F. Dastur. 

INDOOR GAMES 

Table Tennis ... 1. Mr. V. L. Golhar, Mr. S. A. Stevenson 

Bridge ... 1. Mr. S. A. Joshi and Mr. M. J. Ebare 

... 2. Mr. Ajit Singh and l\It. B. B. Banerjee 
01ms ... 1. Mr. M. K Oke, Mr. S. L. Patni 

Carrmn Doubles ... 1. Mr. B. B. Banerjee and Mr. R. P. .Tyotishi 

... 2. Mr. S. N. Khutate and Mr. R. N. Khandelwal 
Carrom Singles ... 1. Mr. R. P. Jyotishi, Mr. Triloohan Singh 

1NTER.CLASS TOURNAMENTS 

Football ... in Year; Hookey ..■• II Year; Volley-ball ... IV Year. 


Singles 

Doubles 

n 
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Editorial Notes 

HIS EXCELLENCrS VISIT TO THE COLLEGE 

Wednesdayi 8th January 1941, was a Bed Letter Day iu the 
annals, of the College. His Excellency Sir Henry Twynham, 
Governor of the Central Provinces and Berar honoured us with a 
visit. During the morning hours, His Excellency saw the 
College, the Agricultural Besearch Institute, the Hostel and part 
of the Farm. 

In the Hostel, the General Secretary Mr. F. M. Ingl^ and the 
Games Secretary Mr. S. K. Falnetkar, had the honour of bang 
presented to His Excellency, who then passed on to the SWm, 
where he was able to see one of the classes at work. 

In honour of the occasion, the College was granted a holiday 
and was closed for the rest of the day. 

STIMULATION AND CO-ORDINATION OF AGRICULTURAL RESEARCH 
Atiociation for the adrancement of Research io Agricnltare and allied snl^ects: 

Agricultural Besearch is a matter of prime importance to 
India, a country which has agriculture as its main stay. In recent 
years a fairly broad and bold plan of agricultural research has been 
embarked upon by the Imperial Council of Agricultural Besearch 
and the various Provincial Governments and States. Appreciable 
progress has also been made so far by these institutions in the 
form of evolving new varieties and finding out better methods of 
agriculture. This progress has of necessity been achieved by the 
speoialiaation of the different branches of .agriculture and 
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cognate sciences' Those responsible for the initiation and 
control of research have always endeavoured to collate 
together the results obtained by the various research workers 
independently of each other before recommending them for 
general use. However, the practical application of the results 
obtained by the different branches of the research workers involves 
a deep consideration of the problems arising out of it in a number 
of ways and from different angles of vision. This is best done by 
placing the results for an examination at the hands of a number 
of specialists, who would assist by offering their views and 
suggestions. Where the proposed improvement has a phenomenal 
intrinsic value like that of the Coimbatore canes which sprang 
into popularity almost magically little effort is needed to bring 
home to the agriculturist the benefit of the scientific research. 
But the path of all research is not so smooth, advancing as it 
does a steep, rooky and up-hill way. Constrained and concerted 
‘action can alone help in advancing every step further. With this 
end in view every research worker in the field may give a 
better account of himself and his researches . may fare better 
in their usefulness if an opportunity is created to afford him to 
benefit by contact with other workers who may be able to view 
it from different stand points and offer their suggestions- An 
attempt to bridge the gulf between the highly specialized workers 
in the different branches of agriculture and the allied sciences is 
calculated to . stimulate agricultural research and enhance its 
utility to the agriculturist. 

A recent attempt in this direction made by the research 
workers in the College of Agriculture and the Agricultural 
Eesearch Institute at Nagpur, by starting the Association for the 
Advancement of Eesearch in Agriculture and allied subjects ” 
deserves, great praise and enthusiastic support from all those 
interested in ' the advancement of knowledge and practise of 
agriculture. Credit is due to Dr. E. H. Eichharia, M- Sc-, Ph-D., 
Oilsi^ed Specialist and Eao Bahadur D. V- Bal, M.Sc. (Agr.) 
^Hons.), A.I.G., F.O.S. (Lond.),.Post-graduate-Pusa and Eothamsted 
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(Eng.) Agricultural Chemist to Government, C. P. and Berar, 
who have taken keen interest in starting this Society, which is 
one of its kind in this province. The example is wellworth 
emulating elsewhere, while the progress of the association may be 
watched with keen interest. A report of the proceedings is given 
later in this issue- 

The Indian Society of Agricnltnral Economics 

. Another Society which is of recent origin but has relatively 
made considerable progress by getting regionally a wider support 
and approbation is the above named Society. It was organized 
mainly at the suggestion of Mr. Elmhirst, President of the 
International Conference of Agricultural Economists. The objects 
of the society are the promotion of investigation, study and 
improvement of the economic and social conditions of agriculture 
and rural life. 

The Society entered its third year of life by holding its Second 
Annual Conference at Lahore in April 1941 under the distinguish- 
ed Chairmanship of SirT. Vijayaraghavaoharya, K.B.E., Dewan, 
XJdaipur State. Papers were read on selected topics of immediate 
importance and thread-bare discussions followed. The Conference, 
thus affords an opportunity for tackling together the vslrious 
problems of agricultural economics which we are called upon to 
face from day to day. With the growing importance of Agricultural 
Economics in modern times, the Society is expected to do a great 
service by pointing out the directions in which agricultural 
progress may be made. 

The Punjab Board of Economic Enqury 
Another institution the like of which we do not come across 
elsewhere in India is the Punjab Board of Economic Enquiry. 
The Punjab Board has made its name due to its various publi- 
cations regarding the Punjab Village Surveys, Agricultural 
Costings and the investigations into the several aspects of the 
life and labour of the agriculturists. The enquiries are carried 
out by qualified persons under the supervision of University 
Professors and Government Officials. The Board — a non-official 
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body — is partly financed by the Government but is mostly run by 
honorary workers. It has achieved signal service by collecting 
data which has been of great value to the land owners, industria- 
lists and businessmen. Its usefulness to the Government is 
immense owing to the help rendered by it in basing Government 
policies on the facts and figures thus made available in a very 
reliable form. The necessity of such data is equally great else- 
where in India. This is therefore a task awaiting the services 
of preferably the University men who may thus fulfil a very 
great need of their place. 


Original Articles 

CANNING AND BOHLING OF FRUITS AND VEGETABLES 

Bv Dr. V. G-. Vaidya, B. Ag.; Ph. D. (Bristol) 

(Assistant Professor of Agriculture, College of Agriculture, Nagpur.) 

Canning >o{ fruits and vegetables has been very recently introduced 
in India. Of late people have begun to acquire taste for canned products 
and there is a growing demand for canned fruits and fruit salad. 
Moret»ver people relish a variety of dishes on the dinner table and like to 
eat fruits and vegetables out of season and those which are grown in 
different places. The import figures for fruits and fruit products show 
that India imports every year fresh, canned and dried fruits to the extent 
of Bs. 1,00,00,000. On scrutinising the demand for canned fruits it -is 
found that canned peaches, pears and fruit salad, because .of their high 
price are mostly consumed by richer class of people, wlple oansMtd 
pineapple whose cost is appreciably low has found . a market among middle 
people as well. Bedocing the cost of canning is, therefore, the only 
way of making canned products an article of diet rather than of luxury. 

Canning of fruit on domestic or semi commercial scale is in its 
Infancy in India and the art of canning is practically unknown to most 
■of ' the people. Canning of Indian fruits like mango, guava, litchi 
(.Bephelium litchi ) and pineapple has great prospects, as these fruits are 
peculiar to India and may acquire a world-wide demand. The British 
Ipdustries Fair at London in 1938 has shown great hopes for canned 
.ina^o ot^^d quality, FrUit and vegetable canning, therefore, should 
'bb'p^pecly developed and' for its success attention should also be paid to 
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the problem of containers and the availability of uniform quality fruit for 
canning. 

Problem of containers. — The industry of manufacturing containers goes 
side by side with the canning industry. At present most of the tin cans 
required in canning are imported from outside and this unnecessarily 
increases the price of the canned product. There has been a great 
revolution in canning industry since the introduction of double seamed 
cans. Prior to about 1903 the cans were of the type known as “ Solder 
top ■’ or “Hole and Cap” cans (Fig 1). The aperture in the can was small, 
making it difficult to -put the fruit into the can. Much of the fruit was 
lacerated. On filling the can with fruit and sugar syrup a disc with a 
small vent bole was placed over the opening and soldered to the top of 
the can. After preliminary heating to expel the air the vent hole was 
sealed with drop of solder. The can was then sterilized in boiling water. 
The art of soldering and the process of canning were rather difficult for 
unskilled persons and canning did not achieve much popularity. Moreover 
the principles of sterlization were not properly understood and the inner 
contents in many cases were soft due to over boiling and did not keep 
their natural flavour. Some sugar was carbonised while soldering and 
formed black specks in the syrup. 

‘ Dbahle seamed cAns also knov7n as “ Open-top " or “ Sanitary cans " 
(Fig'll ha^ye now almost- uutirely replaced the solder- top cans. The 
blvahtages 'of this type- of cans - over the solder* t(^ 'are (i) that the 
diameter of the opening is equal to that of the-can body and hencminiits 
can be packed into the can without laceration of crushing, (ii) that neither 
solder nor heat are used in sealing the lid to the can and consequently 
carbonsing of the syrup is avoided and (iii) that the whole process of canning 
has been simplified and has become more sanitary. 

The cans used for fruit and vegetable preservation are made of high 
grade iron plates coated with tin. The tin sheets are carefully examined 
and-the defective ones are sorted out and recoated with tin so that the 
Organic acids do not come in contact with iron. The tin plate which 
consists of about 98 per cent iron and 2 per cent tin has a- white lustrous 
appearance and is quite suitable for canning fruits like mangoes, peaches etc. 
Highly coloured fruits like berries get bleached in plain tin cans and 
hence they are packed in lacquered cans. Fruits of high acidity are 
packed in “ double lacquered ” or ** Acid Eesistaat ” cans. Vegetables 
are packed in cans having different type of lacquer . known as “ Sulphur 
'Beeistant *' cans. 

The ends of the can are fastened to the can body by a double seaming 
operation and an air tight seal is made b^ a lining of rubber between the 
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end and the body of the can. Cans are obtained in varioaa sizes. The 
most common ones are given in the following table with their 
approximate capacity. 


Code name 

Diameter 

Length 

Capacity 

in inches 

in inches 

in CCS. 

Picnic 

■ 

^ 16 

: 

CO 

240 

English 

3 — 

^ 16 

4 

395 

American 


4l 

16 

580 

A2i 

4- 

4il 

16 

850 

A 10 or gallon cans 

& 

A 15 

®r6 

3050 


Can seaming machine. — The ends of the can are sealed to the can body 
by a can seaming machine without the use of solder. It is done on 
commercial scale by power seamers which work at the rate of 80 to 60 
cans per minute and on domestic scale by a hand machine (Fig. 2) doing 
3 to 5 cans per minute. Hand seamers are of several makes but a Dixie 
hand sealer of American make is very serviceable. It costs about 
Bs. 100/- and small growers who want to undertake this enterprise can 
use this machine without much training. It can seal A 2i cans. The 
following description of the process of fastening the lid to the can, 
adopted from bulletin No- 21 of the Ministry of Agriculture and Fisheries' 
England will be found useful. 

“ The oamlever (A) is adjusted so that the bottom plate (B) is in its 
lowest position. The filled can with loose end fitted in position is placed 
on the bottom plate (B) which is then raised by turning the cam; le^er (4) 
to the fullest extent when it will be found to )ook. In this position the 
Chuck (0) fits into the recess in the cover and clamps it firmly into 
position on the can. The correct position of the can on the bottom plate 
is determined by the locating bracket. The can having been locked in 
position, is revolved by turning the handle (D) of the machine with the 
tight hand in clockwise direction. This handle should be revolved as 
rapidly as is conveniently possible. As soon as the tin is revolving the 
operating lever (E) is pushed away from the operator with left hand until 
the first operation roller presses gently against the edge of the cover. 
Pressure should then be applied steadily and firmly.. But not too quickly, 
shpuld. be continued until the roller stop comes up against tfie 







Pig. 1 - (a) Sanitary Can, (b) Hole and cap can. 

(c) Clip bottle (d) Screvband bottle 
^e) Jam jar 
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machine stop (F), when the first operation is complete. If the operation 
has been performed to perfection a steady application of pressure should 
bring the stops together in about twenty four revolutions of the handle. 
The operating lever (E) is then pulled towards the operator nntil the 
second operation roller is brought into contact with the edge of the can. 
Pressure is again applied whilst the handle (D) is turned until the second 
roller stop comes up against the machine stop (F) when the seaming is 
completed, A steady pressure is desirable in the second operation, but it 
is not so necessary as in the first, since the first operation forms the 
seam and the second merely flattens and compresses it. As it is most 
important that the seam should be evenly formed and lightened all roundt 
the can should in both operations be revolved several times after the 
roller stop appears to have gone up against the machine stop." The actual 
seaming is carried by two small rollers as shown in figures 8, 4 and 5. 

In figure 3 the first operation roller will be seen adjacent to the can. 

Figure 4 shows the can and lid after the first operation has been 
completed and before the roller has been withdrawn. It will be noticed 
that the edge of the lid has been roiled round and under the edge of the 
can. In order to secure a good result the first operation roller must be 
brought in very slowly. 

In figure 5 the second roller has completed its work but has not yet 
been withdrawn. It is of great importance that the first operation roller 
should complete its work before the second roller is brought into play, 
otherwise a faulty seal will result. 

Principle of preservation used. — The principle of preservation used in 
canning is efficient sterilization of the contents of the can by beat. A 
fruit has Yeast cells and spores of moulds upon its surface. Bacteria are 
rarely found as the acidity of the fruit checks their developement. The 
enzymes are present in the fruit and bring about ripening pbanges. 
Preservation of fruit in can is therefore, mainly concerned with killing 
them and preventing their access again into the can. This is attained by 
sterilizing the can in boiling water after sealing it airtight. The time for 
which a can has to be boiled will differ with the type of fruit, hard fruit 
requiring more time as compared with the soft fruit. As the cans are 
closed completely before sterlization no micro-organisms can enter after 
the cans are sterilized by beating. 

In bottling fruits the principle of sterlization is the same but the 
technique differs slightly as the glass containers cannot be put directly 
into boiling water. The temperature there has to be raised or lowered 
slowly. 
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The problem of canning vegetables is slightly different. Fruits 
invariably contain organic acids which help sterlization but vegetables 
contain very little or no acid at all. Moreover many vegetables grow in 
soil, while others are contaminated by it. The soil bacteria are therefore, 
always present upon the surface of the vegetables and the spores of some 
of these are very resistant to heat and may stand the ordinary boiling 
temperature for two hours or longer. When vegetables are preserved at 
the same temperature as in case of fruit and stocked for some time spores 
may develop and decompose the vegetables. It is therefore, essential to 
sterilize the cans under pressure, in pressure cookers or autoclaves at 
240®F for about 30-40 minutes. This temperature is quite sufficient to 
kill any spore form. It is necessary to observe thorough cleanliness in 
removing all traces of soil from the vegetables so as to ensure successful 
preservation. Citric acid and common salt are also usually added to help 
sterilization of vegetables. 

An alternative method is intermittent sterilization. The cans are 
processed in boiling water for about an hour and then taken out and 
cooled. This process is repeated on the second and third day. The first 
destroys most of the vegetative bacteria and during the twentyfour hours 
which elapse spores which have no-t been killed may germinatA The 
second sterilization destroys these cells and kills the bacteria which were 
not destroyed originally. Any spores which may have survived the first 
and second sterilization are destroyed during the third operation. 

Equipment for canning.— Very little apparatus is required for the 
process of canning. This includes two aluminium pans, spoons, two open 
water baths with false bottom, a balance, thermometer, a Brix 
hydrometer, cans and a can seaming machine. Most of the material 
could be had locally and the whole outfit on a small scale should not 
cost more than Bs. 200/-. It can do about 100—200 cans in a day. 11 
vegetables are to be canned a small autoclave costing about Bs. 125/- 
should be purchased. 

Sequence of Proceites in Canning Fruits 

(1) Sdection and preparation of fruit.— Sound and firm ripe fruits should 
always be selected for canning. Over ripe, bruised fruits do not give 
good appearance and spoil the flavour of the finished product. Similarly 
under-riph fruits give a raw taste and possess very little flavour. The 
fruits should be graded for size and uniformity of ripeness and colour so 
as to make a first class product. Inferior fruit should not be mixed with 
Bound fruit. Usually very small and very big fruits are unsuitable for 
panning. The fruits after grading ate washed in clean water and their 



SEQUENCE OP PEOOBSSBS IN CANNING FEUITS 


15S 


stalks and calyces removed. Some fruits Jike peach, orange, grape fruit 
etc are lye-peeled so that the segments can be easily peeled off. Usually a 
solution of caustic soda of 1 — 2 per cent strength is prepared and boiled. 
The segments of oranges or whole peaches are immersed . in it for about 
ninety seconds and are then taken out and washed thrice with clean 
water. The alkali should be washed off completely otherwise it will 
darken the can. 

(2) Packing frnit into cans.— Cans coated with acid resisting lacquer 
are used for fruits having water soluble colour like Jamuu ( Eugenia 
jambolana ) but fruits like mango, litchi, guava and pineapple are packed 
in plain cans. The fruits are peeled by hand and cut into equal sized 
segments and packed into clean cans to within one eighth inch of the top. 
Usually bruising the fruit should be avoided and definite weight should 
be put into each can. 

(3) Sngar syrup to cover fruit. — Fruits could be preserved satisfactorily 
in water but much better results are obtained by using a sugar solution 
as a covering liquid. Sngar syrup helps to retain the fresh fruit flavour 
and maintains the colour of the product. 

The strength of the sugar syrup used varies according to the variety 
and sweetness of the fruit, acid fruits requiring more concentrated syrup 
than others. The amount of sugar present in the syrup can be determined 
with the aid of a Brix hydrometer. For practical use the following table 
will be useful. 


Degrees Brix 
68°F 

lbs. of sugar to be 
added to each 
gallon of water 

Volume of syrup 
from one gallon 
of water 

Weighfeof sugar 
contained in one 
< gallon of syrup 

25° 

3.34 

1.208 

2.76 

30 

4.30 

1.269 

3.38 

36 

5.40 

1.338 

4.03 

38 

6.14 

1.384 

4.44 

40 

6.69 

1.419 

4.71 

42 

7.26 

1.454 

4.99 

45 

8.20 

1.514 

5.42 

60 

10.03 

1.628 

6.16 

65 

12.26 

1.770 

6.93 

60 

15.05 

1.948 

6.73 


The syrup should be made in soft water because the bard water has a 
tendency to make the syrup cloudy. It should be filtered through a 
muslin cloth. The syrup should be heated to 170° F and filled into the 

can to within i^th of an inehi 
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(4) Exhansting or removal of air from can and iU contents.— The cans 

filled with fruit and sugar syrup are placed in hot water before sealing tho 
lid. The cans are dipped to within one inch of their top end and kept for 
about six minutes at 186° F. The object of this process which is 
commonly known as exhausting is to remove the air from the contents of 
the can and thereby reduce corrosion of the tin plate, since corrosion is 
favoured by the presence of oxygen. It produces a vacuum and the ends 
of the can are drawn in. Convex and bulged cans usually indicate gaseous 
spoilage. Another important object is to prevent undue strain upon the 
ends during sterilization. 

(6) Lidding and sealing cans.— The cans are taken out, lids put on them 
and sealed over a seaming machine as described already. The inner 
contents are then sealed airtight and now remain to be sterilized. 

(6) Processing.— The sealed cans are placed in boiling water for about 
twelve to fifteen minutes. The time of heating will vary according to 
the size of can, the type of fruit and the method of packing. Heat should 
penetrate to the centre of the can and sterilize the contents in the centre. 
Heat is conveyed by conduction and convection currents set up by sugar 
solution. It is therefore, essential to shake the cans gently at intervals. 
,A tightly, packed can of fruit will be heated much more slowly than a 
.loosely packed one, and hence the fruits should never be packed very 
tightly. Mango pulp will take much longer time to be sterilized than 
mango slices in sugar syrup. Filling the cans with hot syrup and 
exhausting at 185°F helps much in the proper penetration of heat and 
complete sterilization of the can. Daring processing the ends bulge out 
due to the expansion of the inner liquid. 

(7) Cooling and storage.— The cans are taken out and are immediately 
put in cold water and kept there till they are completely cooled. The 
bulged ends are again drawn in due to the shrinkage of inner contents and 
partial vacuum. The cans are then wiped dry and stored in a cool place. 

If the contents go bad within about a week the ends bulge out and 
the reason is that either the cans are under sterilized or what is more 
likely a faulty seam through which the micro-organisms gained access to 
the fruit after sterilization. The proportion of faulty seals should how- 
ever be very small and should never exceed one per cent. The cans whose 
ends are drawn in and give a clear sound on knocking with finger are in 
good condition. 

Directions (or canning different frnits. — Detailed instructions are given 
below for canning mango, guava, pineapple, litchi and mandarin oranges. 

Mango. — (Mangifera indica) Mango can be canned as slices or in the 
form of pulp. Pairi, Alphonso, Safeda, Dasheri and Langra varieties are 
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suitable for canning, Fazci and Neelum do not give very satisfactory 
results as they possess fibre in the flesh and are soft at ihe stone. The 
fruits are best canned firm ripe but they should not be immature. Over 
ripe mangoes disintegrate and soften badly during steriliza^ion. They are 
washed in clean water and peeled by hand. There is tio machinery fot 
this process and it requires a certain amount of skill to peel the fruit 
uniformly by hand. They are then cot into uniform slices by means of 
a sharp knife and filled in plain cans. The slices are covered by 45® Brix 
sugar syrup at 170° P, The cans are exhausted for six minutes in an 
open water bath having false bottom and containing water at 185® F. 
The water should be kept within an inch of the top of the cans. They 
are then taken out and sealed over the seaming machine as previously 
described. The sealed cans are sterlized in another open water bath 
containing boiling water for fifteen minutes. The cans are then taken 
out and dipped in cold water till they are completely cooled. They are 
then finally dried and stored in a cool place. 

Mango pulp.— The stones after slicing the fruit are passed 
through a hand pulper to extract pulp. Soft fruits are utilised for 
extraction of pulp. The pulp is strained through a muslin cloth to get 
rid of any bits of skin or fibre. It is then heated to 170°F and filled hot 
in cans leaving a clear head space of half an inch. The cans are 
exhausted for six minutes at 185°F and sealed on a seaming machine. 
They are then sterilised for twenty five minutes in boiling water. The 
cans are cooled in cold water and stored in a cool place. 

-Guava.— (Psidium Guyava) Guavas are obtainable very cheap. There 
are several varieties but none of them are seedless. The Allahabad and 
Takhatpur guavas are tasty. Firm ripe fruits should be selected for 
canning, washed in clean water and lye-peeled in 1 per cent caustic soda 
at boiling temperature for 30 seconds. This dissolves the peel and then 
the fruit should be washed thrice with clean water to remove any traces 
of caustic soda. Guavas are then cut into quarters and the central 
portion containing seed is removed by a sharp spoon. Cut fruit soon 
turns brownish through oxidization and hence it should be kept in 2 
per cent brine solution until required for filling. The quarters are filled 
in can and covered with 40° Brix syrup at 170° F leaving a head space 
.of one fourth inch. The can is exhausted for six minutes at 185° F and 
then sealed. It is then sterilized in boiling water for fifteen minutes, 
then cooled and stored in a cool place. 

Pineapple.— (Ananassa sativa) Canned pineapple is really a delicacy 
and has become very popular in India. Pineapples for canning are 
picked when fully ripe and they are bandied carefully to avoid brnisingv 
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They are then peeled, cored and are cut into equal sizes. When on a 
commercial scale a ‘ Geneoa ' machine is used and it> automatically peels, 
cores, sizes and cuts off the ends. A slicing machins then cuts it into 
rings of equal thickness. The slices are filled in cans and covered with 
85° Brix syrup at 170“ F, exhausted for four minutes at 200® P and 
sterilized for fifteen minutes in boiling water. The cans are cooled and 
stored in a cool place. 

Litchi. — (Nephelium litchi) Litchi is a delicate fruit with fins flavour. 
Muzafiarput and Dehradun litchis are sold fresh in U. P. markets but 
as the fruit does not keep long it cannot be sold in the distant markets of 
other provinces. The season for litchis does not last for more than a 
month and if the fruit is preserved it will have a great demand out of 
season. Canned Chinese litchis are sold in Indian markets. 

Litchi should be peeled carefully to avoid bruising. The peduncle is 
given a twist and then taken out. The hard coat is then cracked into 
two and taken out gently. The inner seed is not removed as the fruit 
loses it shape. The peeled fruit has white round appearance. It is filled 
in can and covered with 45° Brix at 17C°F. The cans ate exhausted 
for five minutes at 185“ P and sterilized for 15 minutes. They are then 
cooled and stored in a cool place. 

Mandarin oranges.— Medium sized oranges with nine segments are 
preferred. Canned mandarins from Japan are sold in all markets and 
have a wonderful flavour. The Mandarins are peeled without blanching 
in hot water and the fibres sticking around then are removed. The 
peeled fruit is placed in crates and left for a period of 10-30 minutes in a 
current of air in the shade. Immediately as the mandarins are dry they 
are divided into individual segments and these are placed in water to 
prevent skrinkage. The segments are then lye-peeled in 2 per cent 
caustic soda solution for 90 seconds at 176°P. The white skin covering 
the segments changes to yellow by alkali treatment. This is followed by 
three thorough washings in cold water to remove all the alkali. Any skin 
adhering on the sides may be removed by a sharp knife. Difficulty is 
occasionally experienced in removing the white fibre from the back of the 
segments and to overcome it the segments are soaked 3—4 hours in a 
weak solution of acid of .about 0.5 per cent strength as a preliminary step 
to the alkali treatment. The segments are then graded into large, medium 
and small. The damaged ones are rejected. They are again washed in 
water and immediately filled into cans and covered with 45°Brix syrup 
at 185°P. The cans are exhausted for 10 minutes at 185°P and sterilized 
for twenty minutes at 200“P. They are then cooled in cold water and 
stored in a cool places 
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Bottlint; o{ fruits. — For home consamptioa glass containers are more 
economical than tin cans as the former can be used over again and will 
last for years if handled carefully. The product looks more attractive 
and keeps in hner condition. There are no chances of fruit being spoiled 
due to action of fruit acids on tin plate. Tin cans are given 
preference in commercial canning as the glass containers have the 
following disadvantages : — (1) There is more chance of breakage either 
in the process of sterilization or in cooling after sterilization, (2) They 
cannot be at once dipped in boiling water, (3) Storing and transportation 
are more difficult, (4) The prices are comparatively higher. 

The glass containers used for bottling are of two types (i) Clip bottles 
and (ii) Screw hand bottles ( Fig. 1 ). Both the types can be obtained in 
different sizes and with aluminium or lacquered tin lids. Clip bottles 
give mote consistent results than screw band bottles as in the latter type 
(he bands are apt to stretch somewhat after use and unless care is taken 
to select a band which fits a bottle there is always a danger of faulty 
sealing. The rubber rings are always inserted between the bottle and 
the lid. They should not be used more than once. If these (wo types 
of bottles are not available ordinarily wide-necked bottles or jam jars 
with tight fitting corks may be used. 

The bottles should be washed in warm water, rinsed with cold water 
and allowed to drain, The fruits should be {Kicked as tightly as possible 
yrithout crashing them and the bottle must be well filled. As the fruit 
is visible from outside special attention should be paid to grading 
and uniformity of slices. Litches should be arranged in bottles to allow 
as large a quantity as possible to be put in. Water may be used as a 
covering liquid but much better flavoured product will be obtained on 
using sugar syrup. The strength of sugar syrup to be added is the same 
as for canning but it should be added in cold or warm state. 

The next operation consists in patting on the rubber ring, lid and 
clip or screw band. The latter should not be screwed down tightly, before 
sterilizing as the lid should be loose to allow air and steam to escape. The 
bottles are then sterilized in an open water bath having a false bottom 
and containing water to within two inches of the top of the bottles. The 
temperature of the water should be raised very slowly to 145®F in first 
hour and IQO'^F in next half an hour, a thermometer which registers not 
less than 212°F is very convenient for this purpose. The bottles are 
then allowed to remaio at that temperature for 15 — 20 minutes and then 
taken out by means of bottle tongs or dry cloth. If screw band bottles 
aroused screws are tightened as soon as each bottle is taken out. -If 
ordinary bottles or jam jars are used they are removed one at a thne attd 
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sealed as quickly as possible by tight fitting corks. The corks should 
first be thoroughly heated in boiling water otherwise they will cause the 
fruit to become mouldy. After the hot corks are driven in, melted wax 
should be poured on the top to make them air-tight. The bottles are then 
placed on wooden table for cooling. When they are properly cooled the 
clips and screw bands should be removed and each bottle should be 
carefully tested by the lid. If the lid remains firm there is a good vacuum 
and the fruit will keep. If the lid comes off there is a flaw in the rim of 
the bottle or where it fits on the rubber ring. The flaw should be found 
and remedied and the bottles may be sterilized again as before. 

Canning of vegetables. — All vegetables available in the market could 
be canned. This subject has not received much attention as fresh 
vegetables are available all the year round in Indian markets. Canned 
vegetables are, therefore, not much in demand. Green peas, green gram, 
Farwal ( Tricosanthes dioecia ) etc. which are rather delicacies among 
vegetables grown in India, if canned and supplied out of season may 
have good demand. 

Preparation of vegetables for canning is the most important process 
in canning them. They should be washed so as to be free from all traces 
of soil and in some cases also washed in dilute solution of potassium 
permanganate and then should be peeled, scraped etc. according to their 
kind. They are tied in muslin cloth and dipped in boiling water or 
blanched as it is termed for two to five minutes. Blanching, softens, 
shrinks and drives a great deal of air from them. After removing from 
boiling water they should be plunged at once into cold water for a few 
minutes to make them more easy to be handled while packing. 

Vegetables are packed rather loosely into sulphur resistant cans and 
covered with a hot solution of brine at 180® P. The brine solutidii 
contains the foilwing ingradionts per gallon of water~2 ozs of good quality 
salt free from dirt, 8 ozs of clean white sugar and 6-8 c.c. of vegetable 
green colour known as H. P. G. The cans are exhausted for 6 minutes at 
185® F and then sealed on a seaming machine. 

The cans are sterilized in an autoclave for 30—40 minutes at 240® P. 
An autoclave is generally made of strong cast iron or aluminium and has 
tight fitting lid which can be clamped on so firmly that the vessel is made 
steam tight. On the top of the vessel is a pressure gauge and a safety 
value. As the pressure inside the vessel rises the temperature of the 
steam also rises so that when the pressure gauge registers 10 lbs pressure 
the temperature is 240® F. It is usual to raise the cans to this tempera* 
ture in fifteen minutes, leave them at the full sterilization temperature 
{05 30—40 minutes and them blow off the pressure in the autoclave in 
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ten minutes. The cans are then removed from the autoclave allowed to 
cool for a few minutes in air and then immersed in cold water. They are 
then wiped dry and stored in a cool place. 

In the absence of autoclave ■ intermittent steriliaation may be 
followed. , The cans are placed in an open water hath containing boiling 
water and allowed to boil for one hour and then cooled in cold water. 
On the following day they should again be boiled and subsequently cooled 
and this process is repeated on the third day ' to ensure complete 
sterilization. 

If vegetables are bottled five ozs. of lemon juice per gallon of brine 
solution may be added and intermittent sterilization method should be 
followed. 

Green peas.— (Pisum sativum) As the pods are often very dirty it is 
most important to wash them very thoroughly before shelling. The pods 
should be washed in clean water or preferably in dilute solution of 
potassium permanganate. The peas are shelled, graded and tied loosely in 
muslin cloth. They ate blanched in boiling water from one to two 
minuteS; according to the si'ite of the peas and then taken out and placed 
in cold water for a few minutes. The sound peas are filled in not to.o 
tightly in sulphur resistant cans to .within half inch of the top and 
covered with boiling brine solution. The cans are exhausted for six 
minutes at 185°P, sealed and sterilized in an autoclave at '240^P, for 30.40 
minutes. Cana are cooled and stored in a cool place. 

Green gram (Cicer arietinum). — The pods should be shelled and green 
gram should bp washed in clean water. The rest of the’ method is the 
saihe as for peas. 

Parwnl (Tricosahthes dioecia).— Parwals are washed in clean water and 
stalks and blossom ends are removed. This is generally referred to as 
topping and tailing. The outer skin may be peeled and then they are 
blanched in boiling water for three to five minutes and dipped in cold 
water. The rest of the process is the same as for peas. 



fey Mr. S. K. DiaHB, Q. B. V. 0. f 
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Wound may be defined as external, open or exposed rupture 
of the tissues' of the animal body produced by violence. An 
injury Of the large and deeper parts, without a correspond* 
ing injury to the epidermis and dermis is known as a bruise, contusion, 
internal, closed, subcutaneous or ' interstitial wound. A wonnd is 
composed of a wall and contents. Contents differ according to the nature 
of the injury. THey may contain tissues, debris and blood clots or 
layer of damaged or destroyed tissue mixed with extra vasated blood, 
lymp'b urine etc or foreign matter. The wall of the wound contains 
thkee zones s^h as (i) a central zone of dead tissue varying in thickness) 
bUt'alWays present. It nday be So thin that it is imperceptible and 
^MfiScieBt to interfere with the first healing of an open wound or it may 
involVI atruetures'cl great depth' and end in gangi^ne, (ii) Stupefied 
ZEtne surrounding Kot'Ci) in which the tissues are reduced in vitality and 
ll^ly tp die. (iii). A, zone of reaction surrounding I7 .q. (ii),chA>a 9 tprised 
bj^..ifeute^infi^uaiation, and actively employed in bringing about repair 

' Wounds am ofr great importance among the most common 
daMsAsred enoditions from which domesticated animals suffsti On 
aoeoont; of their common and frequent oootmnm they are rather 
neglected with an idea of a minor malady j and sufficlem care abd trouble, 
are not taken by owners and attendants of animals in their treatment. 

is ontj ooZKwrned to circumstances connected with oleanlinets, which 
is' all essential for early healing of a wound in such a way that no teripos 
blemish in the fwm of a scar Shall remain afterwards. ^^ITe using 
dressing^ a good deal of misunderstanding exists as to the strength of 
antiseptic applications which are useful for wounds; many think that the 
stsmgez trhe antiseptic mote certainly will infectious germs be killed, 
but th^ forgepthafact that as antiseptics are inoreaeed in strength, there 
comes B time when' they will not only kill the germs but will kill the 
liVisgtissue cehs of the wounded part, which are the active agents of 
repaifi .^Thk causss^ a greater, dsstruetion of tissue, consequently prolongs 
the healing period.. 

' ' Wounds may be olastiifind according to the nature Of the 

eilbi^ ihodliced' such aS 'TnOtsed," Functured, Ijacerated, Contused, 
Gunshot, Fcnsoned, Bovenomed, and Granulaitng wounds. ■ ^ - 
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laeUed Wnandt.— Are usaally caused by some sbarp.iQstrumeut which 
leaves a clean cut; the tissues are simply divided without extensive 
damage to the surrounding parts. Bleeding from an incised wound is 
likely to be very profuse for a short period, but it soon stops and is easily 
^ntrolled. 

ftmclpud weands.— Or stabs are cause by pointed instrupaents. Tbese 
woiwds are moat dangerous for animals, because not only may they 
involve some deeply seated organ or tissue, but bleeding from them is vei-j 
difficult to cbeoi^ the provision for drainage is difficult, and they always 
heal over the, surface portion, ot the., wound, thereby dangerous, germs 
are concealed. It is on account of the latter reason that ,a healed wpuhd 
at times bursts open again and diachanges large, quantities of pus; more 
over tetanus is nmch more likely to become a further complication 
whera th;e, bacilli have, been enclosed below the healed skin for some, 
period, than where the wound has remained open to the action the. 
oxygen of the air. The wounds produced by the horn, of^ an ox, hj^,th!|^ 
points of reaping naohint, by the canine teeth of dogs, by the buUet. etCj 
are all punctured wouods, and should be considered serious. , .... 

Lacerated woundt.-^Are caused by barbed wire fencing in which ^eat" 
tearing tafc^s place.* They are usually very psiiriful for a few days' but 
owing to tbs very great nature of the injury drainage is generid^' gubd 
and .the wounds hdalnp satisfactonly;:^ These wounds al^ftimw dO 'nol 
bleed, owing' to the lacerating andlwisting of the blood 
occurred. : Such wounds possess/ damaged tissues /and heuc3''8npparate’. 
before they'heaVleavjug behind extensive bad scars. *•- ; v.c- )•. • 

Ceatuied waaodt.— Ate caused by blows fro^m he^vy articles, Jiicka- 
from shod animals and from falls. There is much .brusipg^'^oj .the 
surrounding .tissues. There may not be bleeding from the vronn^, bul(^ 
blood ma^. ba extravasated into the tissues round about; its. edge and 
healing, is ratber slow. , , . , i 

Any wound may become infected with pus forming organisms and?', 
turn into a suppurating, septic or poisoned wound. Majority of animal, 
wounds become infected and suppurate bn account of the pieces of debcit; 
from the, skin, hair etc. are almost always carried into the und»lying 
tissues by that thing which* causes the wound. Therer are twb kinds-Of ' 
suppuration,, such as ‘ healthy suppuration ’ in which- .•pus ^nrined is 
thick,, white or only slightly yeUoWi creamy, and. having no had Rmell; 

' t^uhealthy suppuration ’ is Jhin yellowish or blood stained, ^ic^y and , 
possessing bad sn^ell. ; > . < 
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Firil aid treatmeat. — It has to be left to the discretion of the 
individual, as much depends upon the type of animal, its temperament, 
and circumstances under which the wound is caused and the nature of the 
wound. Generally the first aid should consist of securing the animal and 
preventing it from doing itself further injury. Arresting bleeding, 
cleansing the wound and applying dressing, bandages etc; and keeping 
the animal quiet until the blood clots in the mouths of the injured 
arteries. 

Securing. — If the animal has become injured, while working it should 
be stopped from working. If it has fallen while in yoke, it must be 
released and the cart must be drawn back before the animal is allowed to 
rise. Cattle are secured by throwing a rope over their horns or round 
their necks pulling to a post. A pair of bull-holders are fixed into the 
nostrils of such animals having no nose strings, or the animal is simply 
held by the nose by an assistant. 

An injured bullock will not allow to dress a large painful wound 
unless it is thrown, so it is sometimes necessary to cast an injured bullock. 
Sheep and such small animals are held by an assistant, with or without 
their legs tied. 

Arresttag Meediug—Before trying to arrest bleeding the animal should 
be controlled as described above but care should be taken to keep the 
wounded part within an easy reach. If the bleeding can be stopped by 
applying direct pressure it should be done in the following manner. A 
cleansed finger or thumb should be applied over the bleeding point. This 
is only, a temporary measure. A swab of cotton wool soaked in clean 
water or .saline solution should be pressed well into the depths of the 
wound, held there for a few seconds, and then removed. In some cases 
a swab of dry cotton wool introduced into a wound will cause blood to 
clot and the bleeding is checked. If the cotton wool is clean, this may 
be left in position, because if it is carelessly removed, the clot is disturbed 
and the bleeding proceeds. Other things which can be used for applying 
direct pressure are, a handkerchief or a piece of other fibric, a bun’ch of 
aheeps’ wool or other convenient material may be used to induce clotting 
but such substances must be made antiseptic in order to prevent 
infective germs entering into the wound. Such substances should be used 
in an emergency when, other substances are not at hand. 

Bleeding can be stopped by applying indirect pressure. This will 
block the artery or arteries which supply the, bleeding part of limbs only 
nfith blood, , Tourniquet is the noost effective in oheking haemorrhage in 
this way. In case if there is no tourniquet, a piece of soft rope, a long 



W0TOD3 


16 S 


bandage, a rolled up handkerchief, a boot lace, piece of siting etc should 
be used. A loop should be formed around the limb above the wdund, 
and twisted up tight enough to stop the circulation. A closed knife, piece 
of wood, large key, walking stick handle or other short piece of wood ot 
metal should be used to twist the loop tight. To make this method more 
effective a pad of some fairly hard substance should be placed above the 
artery and below the loop of the tourniquet before twisting. 

Another form of pressure is employed during surgical operations 
through the medium/of a forceps called an “artery forceps”. These are 
used to catch the end of a bleeding vessel, and either by crushing , or 
twisting damage the cells of the wall so that the round interior portion of 
the vessel is blocked and the bleeding is stopped. If the blood vessel is 
too large it is necessary to tie its cut end. While tying the artery is 
seized as before with the artery forceps, and a loop of antiseptic silk, 
catgut, or thread is slipped over the handles of the forceps ; the end of the 
vessel is slightly pulled out from, the surrounding tissues, the loop is 
placed round it and pulled tight ; for this purpose the surgeons’ knot is 
used, as it does not loosen with the elasticity of the wall. After giving 
such two knots, the vessel should be released after the ends of the ligature 
have been cut short. 

In many eases bleeding can be controlled by the application of 
Styptic medicines such as strong solution of common salt in water, turp^. 
tine, alum either as a 10 to 20 per cent solution, or as dry dusting powder, 
1 part of alum in 4 or 5 parts of starch, copper sulphate, tincture of ferri 
perchloride and compound tincture of benzoin etc. The application of 
either cold or hot water to a bleeding wound will check the haemorrhage 
from smaller vessels and capillaries. In both the cases the water should 
be as clean as circumstances will allow, so that fresh germs may not 
enter into the wounds, Luke warm water has a tendency to incre^e 
the bleeding than before, so it is necessary that the water be either 
definitely hot or definitely cold. Of the two cold water acts best, and 
when obtainable ice in small pieces is better than either. 

Actual fcautery i. e. burning with an iron heated to a dull red, is an 
excellent styptic, but it has the disadvantage that it destroys much tissues 
on the surface of the wound and it causes a great deal of pain. It is 
chiefly useful when the bleeding is from surfaces where artery or vein is 
situated in or surrounded by harder tissue such as bones, cartilage) or 
horn. It is used to stop bleeding from broken off horn core, from an 
injury to sensitive part of the foot, from the tail after docking and in certain 
methods of castrationSk 



166 A0B1C0I.TUBB COLLEGE MAGAZINE 

It sometimes happens that the actual point or points of bleeding 
cannot be located especially when the wound is deep and the blood comes 
out in a continuous stream showing no tendency to olot. In such oases 
it is necessary to use packing for the wounds—inserting such one or more} 
—and the wound should be stitched to hold the packing in position. For 
this purpose the packing is of gauze, ootton>wool, or tow but whichever 
is used it should always be boiled ten minutes before insertion so that tba 
germs may be killed. If available some one or other of the antiseptio 
gsnizes is better, as there is no danger of these conveying infection into 
the wound. The material selected is made into sw^bs of a convenient 
size, and these are pressed into the depths of the cavity. One or tsto 
stitches are inserted through the edges of the skin and brought fairly tight. 
The packing is allowed to remain in position for two days or mote ; 
should it be disturbed earlier there is a risk that clots which form in 
out ends of the vessels may be disturbed and the bleeding start. When 
this method is employed it is necessary to see that all the packing 
material is taken out of the wound before it starts to heal up, for if any 
small pieces be left they will cause suppuration and interfere with the 
closing of the wound cavity. 

Clesnsing.o( the wound.— Owing to the. covering of hair on the bodies 
of th^ domestic. animals it is practically impossible to clean a wounded 
part in as. satisfactory manner as in .man. The thing which causes a 
wound carries hair, skin debris and other matter in to the cavity of the 
woui^d and it is not possible to remove these materials completely. The 
larger .portions of foreign matter should be picked out as gently as 
possible with a pair of .antiseptic forceps. Where a large object such ap.. 
a piece otpointed wood from a fence, has penetrated and is still present it 
should be withdrawn if it will come away without causing .too much 
ppln.. . A rush of blood usually accompanies the withdrawal of foreign 
bodies from a wound, partly due to unavoidable tearing of the tissues, 
and partly to the reduction of pressure upon the cut arteries, ...The hair 
around the edges of the wound, along with any lacerated portions of skin 
or other tissue, should be clipped away with a sharp probe pointed 
scissors, the cavity of the wound . having previously been packed with 
ootton'wool to prevent further contamination of the raw surface. 
Finally the surface of the skin around the area is washed with water 
containing lysol or other antiseptic. If the wound is in such a part as can 
be bandaged a dressing of antiseptic dusting powder or swab soaked in a 
solatibn of acrlflourine, potassium permanguate, weak tincture, of iodine, 
pt common s^t. 'should be applied, and protective bandage fixed over all. 
It’ is always idvisablC to use a layer of cotton- wool oyer the wound, so 
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tbat pressure may be as evenly distributed as possible, and sci that any 
bleeding may check itself by coagulation in the meshes of cotton-Wool. If 
accident occurs near a cold water tap such water should bd need for 
cleansing the wound, a gentle stream of water from hose*pipe Should be 
allowed to runover the wounded part, if greater force is used the water 
will binder coagulation of blood and bleeding may not be stopped. 

In the absense of all other dreassing, tincture of iodine should be 
freely used over the injured area and around it. Many of the ordinary 
accidental wounds of domestic animals turned into septic condition 
through contamination can be kept far cleaner, and would - heal up in less 
time if a bottle of tincture of iodine (2} per cent strength) is 'kept in a- 
cattle shed with directions to attendant to use it upon , wounds immedU 
ately after such are caused. 

Afterwards the animal should be kept as quiet ^ possible so that . 
the blood in the mouths of arteries may have a jiroper chance to clot. 
For this purpose it is better to give the animal a small feed and leave it 
by itself. If the animal is not too badly injured it will certainly start' 
feeding and remain quiet so long as the food lasts. At times it will be 
necessary to use some restraints to prevent an animal from licking, biting, 
or scratching at a wounded part. If the bandage is - comfortable; and if 
the bleeding baa been stopped or almost stopped the wound may not ' 
re'q|uire any attention till next day, but in case where a large open wound’ 
has been caused it is usually advisable to draw the edges togetlber to some 
extent by suturing. Where it becomes necessary for the untrained owner 
of an animal to give sutures, it should be remembered that (i) 'the animal 
should be properly controlled, (ii) the materials for use should be perfectly 
boiled and the hands carefully washed, (iii) the needle should be inserted 
first into the edges of the skin which is far away from the central nervous 
system; and (iv) as few sutures should be used as will gain the desired 
ehd of bringing the edges of the wound together, and they should not be' 
applied too tightly, so they may not cut through the skin or prevent th'e^ 
escape of discharges. 

Healing at wounds by first intention. — In a clean cut wound which is' 
made during antiseptic operations, the immediate effect is bleeding from 
the ends of vessels which have been cut. A small quantity of blood 
remains between the divided edges and clots. The blood vessels round 
the cut edges dilate, the blood fiow is decreased,' lymph passes out from the 
blood, coagulates upori the surface of the wound forming a sticky layer of 
fibrin which, if the injured surfaces are in contact, causes them to stick 
tn one another. White blood corpuscles pass out from the dilated ’ blood 
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vessels and. roam about this exudate in the wound. These white blood 
corpuscles absorb and destroy any foreign or dead substances which have 
to he removed in order to allow the process of healing in progress. With- 
in 24 hours multiplication of cells starts and this is changed into a delicate 
net work of fibrous tissue. Simultaneouly with the formation of this net 
work minute buds shoot from the capillaries at the edges of the wound and 
form small blood channels, which pass from side to side of a wound to 
form loops where the distance across the wound is large. The tissue so 
formed is now called ‘ granulation tissue ’ as this has got a red granular 
appearance. Along with this healing process, epithelial cells from the skin 
begin to grow over and cover the wound, the whole process being com- 
pleted in about a week, where the skin edges have been accurately united. 
In such a case if the part is coveted by hair no new hair follicles are 
formed, but the scar marking the line of cut is so thin that hairs from 
each side of the wound grow across it and hide it. It is still possible to 
know the situation of such a scar if the hair be rubbed the wrong way 
or if the skin surface be clipped close. The delicate tissue of the newly 
healed wound is gradually replaced by denser, firmer, fibrous tissue, until 
in a few months the healed wound is only represented by a thin line like 
visible scar. 

Healing by second intention.— Such healing takes place where the 
granulation tissue remains exposed to view. It occurs in wounds which 
have broken down owing to suppuration, where there is an ulcer, where 
a large area of skin has been removed, or has sloughed off without poisoh- 
iijg, and in other oases. A larger, wider, and more noticeable scar remains 
after healing. This is the most common method of healing of wounds 
among animals. 

Healing by scab formation.— Such healing of wound occurs where 
lymph dries into a crust on the surface of the wound, and the healing 
process is carried on under the outer hard portition. At times a wound 
begins to heal by scab formation, but thick white pus is produced under 
the scab, and unless an outlet is made it may burrow under the surround- 
ing skin and so enlarge the area that must heal. In such cases the use 
of dressings that are too strong are recommended, by which the super- 
ficial cells of the wound are killed and yet not separated from the living 
cells below them. 

HeaUng of poisoned wonnd. — When a wound becomes poisoned, the 
increase of the germs in it desolves the fibrin covering and destroys many 
of the cells, engaged in the healing process. The reaction of the tissues 
bficopie too much' and the inflammation of the wound is so clear that 
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such are always called as inflamed wounds. As a result of the destruction 
many of the cells are thrown out in the form of pus. In this case the. 
pus is thin, yellowish, some times blood tinged, usually sticky, and, 
possess a bad smell. Granulation tissue is gradually formed arotind the^ 
site of infection in the depths of the wound, the bacteria are gradttallyi: 
thrown off in the pus, and healing slowly proceeds by second intentiofa. 
A certain amount of poison produced by the activity of the germs enteta 
into the animal system through general circulation and causes thei 
symptoms of general ill health such as a rise of temperature aboVe 
normal, increased pulse rate, lack of appetite, injected visible mucous 
membranes, and some times disturbances of the digestive- organs. 

Treatment to be given to wonndi after receiving first aid treatments.' 

'When bleeding has been very profuse, it is better not to distrub the 
dressing for 30 to 40 hours after flrst aid application. This allows the 
blood clots to become firmly established in the cut ends of the arteries, 
and the risk of secondary haemorrhage which is due to the removal of 
dressing too early will be avoided. In other cases the wound may be 
dressed again the day after it is caused. The bandages are carefully 
removed, the surface blood clots are wiped away with clean cotton wool, 
and a fresh dressing is applied. Sometimes it is necessary to violate this 
rule to remove particles of damaged tissue to be removed or large 
particles of foreign materials which have escaped removal at the first 
dressing can be easily removed. 

As a watery solution for animal application take one ounce of Sulphate 
of zinc and Subacetate of lead disolved in 4 pints of clean water, but this 
being poisonous should not be used for wounds in the mouth or to wounds in 
such portions as the animal will lick. Dry dusting powder should be prepar- 
ed out of boric acid, starch, alum or zinc oxide with a small proportion of 
iodoform. Where strong antiseptic action is desired iodoform content 
should be increased and where more astringents are required the percen- 
tage of alum should be increased, where soothing action is needed more 
starch and boric acid should be mixed up in the powder. For subsidii^ 
inflammations in wounds application of Antiphlogistine is the best. The 
watery solutions are used for washing over wounds or syringing into the 
depths and are then poured over swabs of cotton wool which are kept in 
contact with the surface of wounds by bandages. The dry dusting 
powders are dusted on to the wound after it has been first cleaned by 
washing with some antiseptic solution such as acriflavine etc. or they may 
be spread on to cotton wool and bandaged over the wound. Common 
salt, 2 table spoonfuls to a gallon of water, should always be used for the 
irrigation of wounds for about half an hour daily. 

i 
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Whatever method is selected one should notjneglect to observe strict 
cleanliness of the dressings of the attendants hands, and of the bandages, 
cotton-wool etc. and to dress the parts regularly once a day until the 
cavity of the wound has filled up the level of the surrounding skin. Other 
points that should be noted are that the stitches sliould bo removed if 
they commence to suppurate and in any case they must be removed after 
a week; that if pus burrows under the skin surrounding a wound it 
must be given a drainage by incision below the level by drainage tubes 
or by setons ; that if the proud ilesh or granulation tissue rise to a higher 
level than the surrounding skin, it must be repressed by cautery with a 
crystal of sulphate of copper or nitrate of silver ; that in the oases of 
injury to the special parts such as the eyes, nostrils, lips, genital organs, 
feet etc. should be left to the cate of skilled advice. 

(Be/erenoe from Dollar’s Surgery J. J. O'conner and W. C. Miller, 
Veterinary dietionarium.) 

OUR EDUCATIONAL TOUR 

By Me. K. S. Keishna Rao, IV Yeae 

The value of educational tours is immense. To the students of 
agriculture like us such tours are highly instructive. They give us a 
chance to observe cultivation carried on in the different tracts of the 
province, under different conditions. A study of the methods followed 
at the various Government Experiment Stations is interesting. 
An opportunity is given to us to see the actual working of the different 
types of machines which we do not find on the College Farm. That 
breadth of outlook got as a result of personal observation is a real gain 
to us. 

We bad a long educational tour to the three Government Farms al 
Powarkheda, Adhartal and Seoni during the latter part of February, 1940. 
An account of this tour will speak for itself regarding the great value of 
such tours to the students of agriculture. 

The Powarkheda Farm. — This is the main wheat growing farm of the 
province and represents the open field system of wheat cultivation. Out 
of a total area of 527.78 acres, 828 acres are under cultivation excluding a 
double cropped area of 8 acres. Of the area under cultivation, 247 acres 
are devoted to rabi crops, 37 to Kharif and 23 to garden crops. The area 
given to the students of the Anglo-Hindi Middle School is included in the 
total area of the farm. The distribution of the rabi area under various 
crops is as follows . 
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(1) Wheat 157 acres, (2) Gram 41 acres, (3) Linseed 30 acres (4) Fees 
8.5 acres, (5) Fodder crops 8.5 acres, (6) Eabi pulses 2.0 acres. 

The rabi soils of the Hosbangabad tract are called Mariyar “and are 
heavier in comparison to the Kharif soil known as “Mands ”. :The 
Munds are further classified as Mund I and Mund II depending on the 
heaviness of the soil. The Mariyar is a clayey loam and is in its turn 
lighter than the soil of the Jubbulpore tract. Very heavy soils most 
probably the heaviest of Indian soils, occur in Narsinghpur, sonie of them 
being very soapy when moist. The Mariyar soils are characterized by 
the presence of lime-stone concretions. 

From amongst the varieties of wheat grown in the province A013 is 
a very heavy yielder. It is a typical bearded wheat of the open fields of 
Hosbangabad tract and is a selection of the Sukkeria Pissi. It has an 
average yield of 577 lbs. per acre calculated over the past 23 years. It 
does very well in dry years but is very much susceptible to damage by 
rust. A08o is another selection of the Sukkeria Pissi. It is slightly 
earlier and slightly whiter than A013 with which it otherwise 
resembles. It is mainly grown on the light soils of Betul. The 
following are the figures of average yield of the various varieties on 
the farm for the last eight years. 


(Figures in lbs. per acre) 


Variety 

Irrigated 

Unirrigated 

Variety 

Irrigated 

Unirrigated 

A013 

1202 

577 

A115 

1230 

507 

PlOl 

1189 

530 

A113 

1216 

• •• 

ps-A 

1003 

529 

E B. 281 

... 

507 

Bans! 

1061 

* » • 

B.B. 267 

... 

618 

Local 

1063 

... 

... 

... 

... 


In the wheat spacing experiment conducted with All 5 and various 
spacings of 9", 12" and 15", hoed and unhoed after each irrigation, the 
best yield of 1234 lbs. per acre is being given by the 9" spacing. Similarly 
in the wheat manorial experiment for the last four years, the best yield 
of 564 lbs. per acre has been given by cattle dung at 100 maunds per acre, 
urine earth at 100 maunds and castor cake at 6 maunds per acre following 
by yields of 464 and 432 lbs. respectively. 

Almost all the Pusa wheats have been tried but they have not given 
very' good. yields. Pussa 104, 4, 12 and 101 are the only ones that have 
found some favour and are being grown in Cbbattisgarh and Jubbulpore 
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tracts. Fusa 4 is tlie earliest maturing of all wheats and is suited for 
doable cropping and for growing in the hilly tracts. 

Cnltivation of chilliet.— The cultivation of chillies is another im|)ortant 
work on this farm. The nursery is sown during the middle of May. It 
is better to manure the nursery with F. Y. M. than to topdrcss later. 
An area of raised beds 30’ x 4’ or 35’ x 3i’ sown with 1 lb. of seed produces 
enough seedlings to transplant an acre. The seed is sown mixed with 
ashes and irrigated twice a day till germination, after which they add 2 
ounces of Ammonium sulphate or Nicifos II per 4 gallons of water used 
for irrigation once a week. Seedlings are ready for transplanting within 
4—5 weeks of sowing. 

Transplanting may be postponed at the most till the end of July but 
is usually done much earlier. Lines are marked out 2’ apart by an argada 
cross lines at a distance of IJ’ are drawn by another light hand drawn 
argada and at the points of intersection a little F. Y. M. is put to serve 
as a mark for planting seedlings. A set of men start making smooth 
holes at these places and another set of women does the planting, taking 
care that the roots of the seedlings placed in the holes touch the sides. If 
this is done properly there will be very little mortality, so that planting 
a single seedling in each bole can be followed. 

Chillies are known to respond very well to additions of manorial 
nutrients and are in fact said to be difficult to rear without plenty of 
manure. A dressing of 200 lbs. Nicifos II in two instalments has been 
considered sufficient though the standard recommended dose is 230 lbs. 
Ammonium sulphate, 480 lbs. Super and 190 lbs. Potassium sulphate. The 
first dose is given about a fortnight after transplantation and the second dose 
about a month later. When ■ the crop is grown under irrigation, the 
first irrigation is given somewhere in October and 7 to 8 subsequent ones 
at an interval of 3 weeks each. 

In all about five pickings are obtained the second being the heaviest. 
The drying percentage of the ripe chillies is about 75 The cost of 
cultivation is usually below Es. 100/- but rises to the vicinity of Es. 115/- 
if the standard manurial dose is given. The average net profit is nearly 
Es. 60 to 80/- per acre. The following are the average yields in lbs. per 
acre of chillies grown under irrigation calculated over the last 4 years on 
the farm. (1). Pandhutua 1381, (2). T — 34 .1271, (3). P. K 12-A 1215, 
( 4 ). T-41 1156, (5). Kopergaon 766. 

We were told that the Murda or leafcurling disease of chillies is 
supposed tof be caused by trampling the soil when too wet; Stopping of 
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irrigation and removal of topshoots is said to do a good deal in reducing 
the damage. 

Adhartal Experimental Station. — There are four sections of the Adhartal 
Experimental Station viz. Richhai, Richhai Garden, Kheri and Adhartal 
sections. We visited only Kheri and Adhartal sections. These represent 
the typical Haveli or bunded cultivation. 

We visited the Steam Tackle at work at Jamoda, a village about 16 
miles away. We were told that it had been bought in 1927 for Rs. 80,000/- 
It consists of two engines each weighing 20 tons and a four bottom plough 
weighing 3 tons. Each plough bottom is 14" wide so that the working 
breadth of the machine is 4’ 8". The plough is hauled alternately by one 
of the engines by means of a steel wire cable wound around- a drum 
rotating in a horizontal plane. The plough can work the soil to a depth 
of IQ". 'If the fields are big enough to enable the whole rope of 450 yards 
to be used, the plough may do even 14 acres a day while if fields are very 
small as little as 4 acres may even be a day’s work. In the month of 
March and April the output of work is more. The machine has up to now 
ploughed some 5,000 acres. The minimum area that is accepted for 
ploughing by the steam tackle is 50 acres and the charge at present is 
Rs. 9/. pec acre. Initially the charges were Rs. 17/- which were later 
raised to Rs. 25/- but now they have been specially brought down. The 
working costs per day amount to about Rs. 7/- as follows : — 2 drivers, 
2 firemen, 2 ploughmen, 4 cartmen supplying water and coal, 1 extra 
ploughman and one supervisor. The consumption of coal is about 8 
maunds per acre. In addition to the above the cable requires to be 
replaced every third year or after ploughing 1,500 acres. With good 
demand nearly 900 acres can be done in one season. The shares are 
replaced every year but they may be sharpened and used for about two 
month's more. 

On the Adhartal Farm we saw an electroculture experiment being 
conducted on three varieties of wheat viz. A090, A115, P52. Seed sparked 
for 1 minute and seed soaked for 4 hours and sparked for 1 minute were 
being compared with unsparked seed in small plots. This is the first 
year of the experiment and so no results were given to us. There was not 
much difference in the growth of the electrically treated plants and the 
control plants which could be visible to the eye. We were also shown 
attempts being made to grow rabi groundnut and cotton. Both these 
were not proving successful. 

We were then shown the Kheri Farm— wheat varietal and manurial 
experiment (1938—39) being conducted on the Adhartal Farpa, regarding 
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the effect of 15 lbs. nitrogen as Ammonium Sulphate and Nicifos II sown 
with seed on five varieties viz. A090, AllS, P4, P5'28, PlOl. The results 
as published in the Nagpur Agricultural College Magazine Vol. XIV No. 1 
and 2 (Page 19) and No. 3 (Page 71) were given to us. We were also 
given the characteristics of the various wheats of the province as 
published in the Nagpur Agricultural College Magazine Vol. XIV No. 3 
(Page 74). 

Military Dairy, Jubbulpore.— At the time of our visit to the Military 
Dairy the animals were suldering from an attack of foot and mouth 
disease. We were told that they were being treated with a solution of 
Bleaching powder 90 grs. in 100 lbs. water. The same water is used for 
drinking. The mouth is also syringed 4 to 6 times a day according to the 
severity of attack. A paste of equal parts of Boric acid and bleaching 
powder is applied to the sores twice a day. These things prevent maggots 
and the treatment is very efficient. 


We gathered the following figures about the milch herd there : - 


Item 

Buffaloes 

Cross breds 

Country breds 

Number in milk 

131, 

32 

31 

Lactation period (days) 

Average milk yield per day 

152 

130 

97 

(lbs)... 

15.7 

21 

12 

Average weight (lbs). 

1200-1400 

1000-1200 

800—1000 


There are four scales of rations named A, B, C, and D. Scale A is 
given when no green fodder is available. In this buffaloes get 8 lbs. 
Cross breds 7 lbs. and Country hreds 5 lbs. of concentrates as basic or 
maintenance ration in addition to production ration at 1 lb. of concentrates 
for every three lbs. milk produced. In the B Scale when green fodder is 
available as was at the time of our visit the animals got 6, 5 and 2 lbs. 
concentrates respectively. Scales C and D consist in feeding all green 
fodder and are not usually fed. The following represents the feeding 
policy : — 



Lhs. Hay 

Lbs, Berseem 

1. Milch herd— Cross breds 

... 11 

80 

Country breds 

... 10 

70 

Buffaloes 

... 14 

100 

2.-. Down Calvers— Cross breds 

... 11 

80 

• Country breds 

... 10 

70 








OUB KDUOAiiONAii i'ouii 


Buffaloes 

... 14 

100 

Dry herd— Cross breds 

... 11 

80 

Country breds 

... 10 

70 

Baffaloes 

... 14 

100 


In addition to the above the milch herd get 1 lb. of concentrate for 
every 3 lbs. of milk produced. The amount of milk obtained per day at 
present is 8,200 lbs. Buffalo milk is standardized to 3.7^ fat and milk is 
sold at 8 lbs. a rupee. 

We were then shown the Cattle dip usually called " The Bath.” It 
was 12 feet deep and could hold 7,400 gallons. The animals are given 
this bath once in every two weeks. One end of the dip is made smooth 
and sloping while the other end is provided with steps. The animal to 
be “ bathed ” is brought from to the smoothened end and driven in when 
it slips headlong into the dip, swims a small distance to the other end and 
climbing over the steps, comes out “ bathed.” The bath kills all ticks 
and parasites on the body and is the best remedy to control them. 
Formerly they were using cooper’s Cattle dip which is used In the ratio 
of 1: 250 but now they are using Young’s lotion which is used at the rate 
of 1 part in 400 parts of water. 

As regards the fodder supply they have 700 acres cultivated land at 
Jubbulpore where they grow Berseem, Lucerne, Ehodes grass, Guinea, 
grass, etc. They have also got about 2,000 acres grass area. Cattle are 
grazed on the grass area all round the year except during the rains when 
they are kept on the hill. The first cutting is made into silage and the 
second into hay. About 5,000 lbs. of dry fodder are obtained per acre. 
One extra-ordinary thing we were told was that clover was yielding 
something like 1000 to 1200 lbs. of seed per acre at Jubbulpore and that it 
was available @ -/O/- a lb. 

At the Dairy they have got fifteen katcha pits 30’ x 12’ x 6’ each which 
are used as silos in addition to 6 concrete under-ground silos. From the 
grazing area they obtain 80 lakhs lbs. fodder which is baled and stored. 
The Katcha pit silos hold 20,000 lbs. green material and the concrete silos 
hold 4,50,000 lbs. giving rise to about 3,00,000 lbs. silage. 

We then had a look at the bulls in the Dairy. They have three 
Frezian, two Sahiwal and four buffalo bulls. We saw one of the Frezian 
bulls. Hales Afrite weighing something like 1900 lbs. We were told that 
this bull receives 10 lbs. concentrates per day. On the Dairy Farm the 
bulls are given an interval of at least 48 hours between two services, 
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The Dairy building is situated on a hillock and the milk from the 
milking platform is brought in by trollies. Tho entrance is provided 
with a set of two spring wiregauze doors and the milk delivery window is 
also similarly protected against entrance of flies. In the main dairy 
room the things that struck one at first entrance was a huge glass lined 
pasteurizer in one corner, tho automatic bottle filler and the sealing 
machine. There were also a big barrel churn, a cream separator and a 
refrigerator machanism. The glass lined pasteurizer holds GOO lbs. of 
milk and the milk is held at 145® F for half an hour after which it is 
cooled, bottled and stored. We were told that it was purchased for 
Es. 3,000/.. We were also shown the working of the automatic bottle 
filler and the sealing machine using only a disc of lead-foil. 

We were finally taken to see the grass baling machine. It was 
“ McCormick Deering Hay Pressing Machine ” which required a 6 H. P. 
engine to drive it. It requires 16 people to attend to it. When at work 
6 men ( 2 feeders, 2 pressers and 2 balers work at tho machine ) work on 
the sides of the machine while the rest bring grass from carts to the 
machine. The output of the machine is 60 bales per hour. Each bale 
is a cube of about two feet sides and weighs 82 lbs. The bales are bound 
with wire. 

We then saw the Hay stacker machine lying in the barn. It is 
called “ Koberts Patent Preminer Elevator.’’ It is worked by a pair of 
bullocks and can stack about 40,000—60,000 lbs. hay per day depending 
on the height to which it is raised. The hay stack is usually prepared 
with a base of 80’ x 35.’ The standards are 40’ x 20’ and 16’ high. On the 
top of this the eaves come and the final height is about 51 feet. On 
finally sinking the height becomes 25 feet and such a stack will bold 
about 1,25,000 lbs. hay depending on the quality of the grass. 

Seed and Demonstration Farm, Seoni.— Tho area of the Seed and Demon- 
stration Farm at Seoni is 170.13 acres out of which 139.69 are cultivated, 
excluding 15, acres under irrigation, 27.09 grass land and 3.45 acres roads 
bunds, etc. It is one of the most paying Government Farms in C. P. 
Thus we were given that the average profit for the last 12 years was 
Es. 2600/4/5 i.e. working out to about Es. 20/5/- per acre. The main 
crops on the farm are sugarcane and vegetables including chillies, beans, 
tomatoes, cabbages, cauliflowers, brinjals, onions, garlic, Knolkhols out of 
which tomatoes are the most paying. This farm is an excellent example 
of how cultivation of garden and vegetable crops may be made paying on 
account of its situation i. e. being on the Nagpur— Seoni Eoad. There is 
a good demand and it involves little trouble in marketing the produce. 
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Acotihec interesting thing that we saw was the Tnffao fnrn&oe 
invented in the U. P. It is claimed that this furnace consumes 15 % less 
megasse than the ordinary Sindewahi furnace. 

There is nothing particular about it except that it is at least a foot 
deeper than the Sindewahi furnace and has no gratings. The feeding 
hole is near the mouth. The time required for boiling a pan of juice iq 
the furnace prepared at the Seoni Farm was 3i hours while the 
ordinary furnace takes nearly 2|r hours. 

Regarding cultivation of wheat we were told that they ^re 
trying the Raipur hybrids. No variety has been found to be signi- 
ficantly superior to the stock wheat of the farm i. e. A115. X 611 seems 
to be a promising hybrid giving a yield of 866.7 lbs. per acre on comparing 
with Alls giving 686 lbs. per acre. This hybrid has proved to be quite 
as resistant to rust as Alld. These figures have been calculated only on 
basic yield on an area 0.15 acres. Cultivation of wheat on the Seoni 
Farm is done at an average profit of Es. 10/7/7, the cost of cultivation 
and return per acre amounting to Es. 16/14/2 and Rs. 27/5/9' respectivelyi 


Extracts 

THE IMPROVEMENT OF COTTON VARIETIES IN INDIA 

H. G-. "Wells started his famous “ Outline of History ” with the 
nebulae that existed before the solar system. The present, writer could 
not, if he would, go back so far. Nevertheless, by our little human 
standards, the cotton plant has been on the earth in the wild state for 
very long time. Truly wild species of cotton are found in all continents 
except Europe. All these wild species and all the more primitive forms 
of the cultivated species are perennial, and it is only in historically recant 
times that annual types have become the backbone of cotton cultivation. 

Probably the oldest authentic evidence of the use of cotton is to be 
found in the fabric unearthed by archaeologist at Mohenjo-daro in Sind, 
some 200 miles from Karachi. This fabric was found adhering to the Ud 
of a small silver vase, and the action of the silver had helped to preserve 
the cotton which would otherwise inevitably have perished. The fabric 
was examined at the Technological Laboratory, Matunga, and proved to 
be c'dtt’on. It is thus certain that cotton was in use in the Sumeriao 

6 
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civilization of Mohenjo>dai:o about 3000 B. C. The cotton is like ^txie 
of the very course cottons of the present day. 

After that there is a long gap. In early literature there is little 
mention of cotton, the earliest date On which we have a definite reference 
being about 800 B. G. It seems that Greek travellers and others bad by 
the beginning of the Christian era given fairly vivid pictures of India as 
cotton-growing and cotton-manufacturing country. About A. B. 1290 
Marco Polo, the famous Italian traveller, described the production and 
manufacture of cotton in India. 

To improve the quality and extend the cultivation of Indian cotton, 
the Court of Directors of the East India Company secured the services of 
twelve American cotton planters who arrived in 1840 and were distributed 
to various parts of India. From the American cotton seed which they 
brought with them and planted, baVe finally sprung some of the American 
varieties now in cultivation in India, such as Dharwar-American 
(or Saw-ginned Dharwar). This Dharwar-American also found its way 
into the Punjab, and from it have been selected certain of the improved 
types of American cotton now in cultivation in the Punjab. Other 
improved Punjab types are believed to have a different origin (i.e. from 
the so-called " Narma " cotton, remnants of American cotton seed of a 
different importation). Another important cotton of American type is 
“ Cambodia ”, obtained direct from French territory of that name in 1905. 
As is well known, this has become important in Madras and in certain 
othct areas. 

The provincial Agricultural Departments, which took their present 
shape about 1907, devoted much time to the improvement of Indian cotton 
and several of the larger States did the same. A landmark in the history 
of cotton improvement in India is the Beport of the Indian cottofi 
Committee in' 1919. This Committee went thoroughly into the require^ 
menta and state of progress of cotton improvement in each Province and 
State throughout India and made most valuable suggestions for future 
work. 

ladiaii Central Cotton Committee.— One of the results of this report was 
the passing of the Indian Cotton Cess Act in 1923 and the consequent 
setting up of the Indian Central Cotton Committee. This body, 
representing' all cotton interests' throughout India, and meeting twice a 
year (generally in Bombay but sometimes in important cotton centres 
outside Bombay) ' has had a' continuous record of usefulness. This 
Committee has had a ' stimulating effect on cotton improvement in a 
variety of ways. In the first instance, it has liberally financed research ' 
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work not only on the prbduction of new and improved ^varieties (though 
that has been the main line of work) bat also on the study of pests and 
diseases, on seed distribution and on the investigation of marketing and 
the costs of production, secondly, it has functioned as a means of sifting, 
criticising and correcting schemes for scientific and other work, and’ in 
this activity all the elements of the Committee have taken thdr, 
full share. Thirdly, it has looked ahead and tried to foresee 
developments and requirements and to organize the work of the scientists 
accordingly. Fourthly, it has been instvamental 'in helping on useful 
legislation concerning cotton. The Indian Central Cotton Committee 
has also undertaken the greater part of the finance of the Institute of 
Plant Industry at Indore, and valuable work has been done there on the 
study of the inheritance of various characters in cotton, and on cotton 
cultivation and its problems. The Committee also maintains the 
Technological Laboratory at Matunga, where research on cottcsn 
technology is carried oa The fibre and spinning tests made at this 
Laboratory indicate at an early stage the suitability or otherwise of new 
strains. 

The excellent research work that had been begun before the 
Committee came into being has therefore been much intensified. This is 
no reflection on what was done before it started, such as the early work 
of Qammie and others (in Bombay), Milne (in the Fanjab), Henderson 
(in Sind) and Leake UQ the United Provinces). 

We may now deal with a few of the lines on which cotton imptqfve* 
meats have taken place, and the first and most important of these is the 
production of better races of the cotton plant by means of plant breeding. 

Plant breeding. — It may not be out of place to give a short summary, 
of how plant breeding is carried out. The crop as grown by the cultivator 
is in most oases the raw material for the plant breeder's work, and the 
first process he applies is the one called selection. One plant differs from 
another and be picks out those which seem to have the qualities he is 
looking for, and from them he breeds better races. This sounds simple, 
but is far from being so. A plant that seems better may be only 
accidentally so on account of its favourable position in the, field or on. 
account of some favourable accident at the time of sowing or. bn account 
of escape from insect attack. This is the reason why plant breeders never 
mix the seeds of their selected plants. They follow the progeny of every 
single selected plant through several generations, keeping it quite* pure 
and from time to time they reject those which are not up to_ standard or 
ac?. breaking up into several typesi At last the plant breeder ariiyedi 
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at a stage when he has one or more so called "pure lines,’’ to eac^i of 
^hich he has given a letter or number or combination of these. To keep 
seed pure it is necessary to prevent the flowers from opening and being 
cross-fertilized by insects. Cotton breeders use a number of ingenious 
devices for this purpose. One sows the petals nf the bud togetlior, another 
puts a little ting of wire over the bud, and still another seals the bud with 
wet clay. ... 

The next stage is the testing of these pure lines against the local 
variety which they are to replace and against one another. This again 
appears simple but is actually difficult, and a whole technique of field 
experiments is employed, based on the mathematics of probability (the 
same kind of mathematics as used by actuaries). Generally, before the 
final stage and along with the last years of field experiment, parallel 
experiments are carried out on the field of cultivators so that the end 
result may be more reliable and the more rigorous conditions of actual 
farming may be allowed full play on the races under trial. After such 
experiments a single pure line is chosen and this is then multiplied and 
distributed. It sometimes happens that selection is not enough. Some- 
thing is luissing from the race that has been evolved and must be added. 
The plant breeder does thus by crossing the race with another which has 
the desired character and then continuing his selection among the hybrid 
progency. A striking example of this is the history of the now well- 
known Jay want cotton.- About 1913, the Cotton Breeder at Dharwar 
Lad produced a pure line called Dharwar I. This was a race which gave an 
increase of 10 per cent in yield over local Kumpta, an increased ginning 
percentage of 13 per cent., and a greatly increased value in rupees per 
candy. At the height of its popularity this strian of cotton covered 
160,000 acres in the Southern Mahratta country. But, when cotton wilt 
showed itself as a serious disease about 1920 this otherwise excellent cotton 
proved susceptible to the disease and, if no remedy had been found, would 
have been wiped out. But the Cotton Breeder had among his other pure 
lines one (later called Dharwar II) which proved to be very vyilt-resistant, 
and he crossed it with Dharwar I. Prom the progeny of the cross, he 
‘finally produced, about 1926, the race which the present writer, in 1930, 
named Jaywant (victorious) in celebration of its victory over wilt. 

It will be seen from the above that plant breeding is a slow process^ 
and needs continuity over years in order to produce results. 

Retidta oblined. — Let us consider a few of these results in other part^ 

India. It is impossible to deal with what has been done in all 
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Fcovinces and States so that only a small typical selection of achieve- 
ments can be mentioned. Here are some of them. 

In the Punjab, one of the earliest successes was the breeding of the 
4P variety of American cotton. This is a rough-leaved Upland American 
type selected from the so-called Narma cotton, i. e. the early introduced 
American cotton (not Dharwar-American). Its ginning percentage is 32, 
and when unmixed, its staple is ^ to J inch, fairly strong and regular. 
The longest and finest of the Punjab-American cotton varieties is 289P 
with a staple of one inch to one and a thirty-second inch. A sub-selection 
from this made on the estate of the British Cotton Growing Association 
of Khanewal, with a higher ginning is now called 289P/K25, Another 
selection, viz 289/P43 is also very popular in certain parts of the Punjab . 
It is early maturing and resists drought and Jassids. From 289F was 
also derived the variety now known as Sind Sudhar, which is a strain 
selected in and suited to Sind conditions with a staple of one inch and a 
ginning percentage of 29. The area under this is rapidly increasing. 
Cotton development in Sind was made possible by Sukkur Barrage. The 
Indian Central Cotton Committee is now financing new research intended 
to produce still longer staple cotton in Sind, using for this purpose all the 
varied knowledge now at our disposal and bringing in varieties likely to 
be used for crossing from other parts of the world. 

In the Punjab, deshi cotton has also received attention, and one of 
the recent successes there is the strain which has been called Jubilee 
(from its having been first distributed in the year of late King George’s 
Silver Jubilee). This strain is a cross between Punjab Mollisoni and 
Chinese Million Dollar and has a staple length inch and a ginning 
percentage of 34. The selected desi cotton variety Mollisoni 39 is very 
popular in the Central Canal Colonies. 

In the Bombay Presidency a recent success is Jarila, which is the 
name given to a cotton selected from the Verum sub-section of the species 
Gossypium neglectum, a component of the old “Khandesh mixture”. 
Jarila is a medium-stapled cotton of short season suitable for the replacing 
of the short staple cotton in Khandesh. 

Some good work has been done in both Hyderabad and Mysore 
States. In Hyderabad some of the Gaorani selections are outstanding 
and in Mysore there is a line of cottons, the so-called M. A. (Mysore- 
American), which have very good qualities. In the Central Provinces 
the outstanding success has been the Yetum cotton which now has a 
standing all of its own. In Madras, striking success has been obtained 
in the production of Co. 2, a selection from Oombodia with a one-ineh 
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BtAple, and there is a lot of work going on there in other types 
with successes in several directions. One or two special directions 
in which plant breeding has been a success and in which the most 
modern scientific knowledge has been utilized are worth mention. One 
of these lines is the discovery of how to get cotton plants absolutely 
immune to cotton wilt. Wilt-resistant strains evolved by the ordinary 
plant breeders’ method are never entirely free from wilt-affected plant and 
the percentage of such in a bad season may be considerable. A special 
technique based on our knowledge of heredity and on a process which 
permits of maximum infection, weeds out all the plants except those 
which are completely immune. On the basis of these few can be built a 
completely immune strain. 

Another recent fascinating lino of work is the production of new 
races from the crossing of old American and Indian cotton varieties. For 
years this was considered impossible, and the reason was known, i, e. 
itnportaut differences in the structure of the cells that carry the hereditary 
characters. Becently, however, the employment of a drug called, 
colchicine has made it possible to get fertile seeds from crosses of American 
and Indian cottons. Besearch on this matter is being carried on mainly 
at Shrat and is being financed by the Indian Central Cotton Committee. 

Improred cultivation methods. — Improvement in the actual cultivation 
methods used in cotton-growing has always been one of the tasks of 
Agricultural Departments. Cotton varieties, cultivation methods, soil and 
climatic conditions vary througout India and hence the improvements 
have had to be adapted to the local conditions. Most Agricultural 
Departments are now in a position to give expert advice on such questions 
as seed-rate, seed treatment, green-manuring, rotational crops, and iote^ 
tillage. In irrigated areas advice is given on the nature and number of 
waterings and some excellent work has been done on this subject, both in 
the Punjab and Sind. In the Punjab an investigation is now going on 
(financed by the Indian Central Cotton Committee) to discover the causes of 
the much dreaded cotton “failure” which occurs in certain years when 
bolls open badly and the seeds are empty with little useful cotton on them. 
This appears to be largely, though not entirely, determined by soil 
conditions, and it may be that some system of manuring or soil treatment 
will be a protection if not a remedy. The growing of other crops, such as 
pulses, between the cotton rows and alteration in sowing date seem to 
reduce considerably the attack of cotton root-rot in the Punjab and these 
discoveries may lead to useful modifications in cultivation praoticesv 
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Cofitoo insecf: pests have received much attention from scientific 
research workers. In the case of the spotted both«worm, it is now proved 
that the early uprooting of the cotton plant after harvest, so as to leave 
the ground completely free of cotton for a few weeks, greatly reduces the 
attack. Measures to popularize this useful practice have been taken in 
Bombay and the Punjab. In Hyderabad State the spotted both-worm also 
hides ip the soil and so different technique has had to be devised there. 
As regards the pink bolbworm, it is proved that heat treatment of the seed 
reduces its attack. Jassids are the most troublesome insect pests at present. 
These are insects which suck the juice out of the green parts of the plant 
and reduce its strength. The most promising line of defence seems to be 
the breeding of Jassid-resisting strains and this is being attempted. 

The Indian Central Cotton Committee is continuously watchful of 
all requirements of Indian cotton cultivation throughout the whole of 
India and at various times has made a comprehensive survey of the whole 
position. A very important meeting was held in 1939 when a special 
sub-committee dealt with the present position and future prospects of 
Indian c6tton. The emphasis laid by this committee on the improvement 
of the efficiency of cotton cultivation has resulted in the dnancing of 
certain so-called “ projects ” in which a whole series of improvements is 
being “putacross ’’ as system of agriculture affecting not only cotton but 
also all the crops grown along with it or in rotation with it, in compact 
groups of holdings or preferably in complete villages. A typical project 
of this type to be carried out in the Central Provinces involves the 
following improvements 

(1) Land development (drainage, embankment etc.) 

(2) Building up soil fertility (composting etc.) 

(3) Botation of crops with groundnut and jawar. 

(4) Use of improved seed (Verum434 cotton, Groundnut A. K. 12-24, 

Bansipalle wheat). 

(5) Improved method of cultivation. 

(6) Introduction of diversified farming (i. e. inclusion of animal 

husbandry). 

(7) Introduction of subsidiary industries. 

(8) Organization of cultivators on co-operative lines. 

A word or two must be said about cotton seed distribution , schemes. 
It is no use breeding a good variety of cotton if the cultivator cannot get 
the seed in large quantities, hence these schemes have been devised and 
put in action in various Provinces and States. Any seed scheme has the 
following essential stages 
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(1) The plant breeder’s plot where he produces a small amount of 

absolutely pure seed. 

(2) The Government farm whore this seed is muUipliodin a pure 

state. 

(3) The liogistered Growers-— rosponsilile cultivators who agree to 

grow on this variety and allow the Agricultunil Department 
to “ rogue ” it fi. e. purify by uprooting all plants not true 
to type). 

Thereafter the seed goes to reliable agents who get some commission 
on the sale of these seeds. The Agricultural Department often under- 
talies the collection of indents and orders for such agents. A system like 
this needs a lot of attention on both the technical and the financial sides. 
Where well managed, such schemes have caused a rapid extension of 
valuable new varieties and a consequent increase in income to the 
cultivator. 

In current speech we often hear of a subject being attacked on a 
“ wide front.” That certainly is the case with cotton improvement in 
India. The attack has not diminished since it received a stimulus with 
the establishment of the Indian Central Cotton Committee, but continues 
in many directions, carefully watched and scientifically guided. Wo may 
expect news of further iraprovemonts in yield, in staple length, in ginning 
percentage, in disease-resistance and in farming practices,— /jirfiart Textile 
Journal 1890 — lOJiO Jubilee Souvenir). 


MEEK-GREGORY REPORT 

American Marlcet for Indian Manufactures 
What producers should do 
“ Made in India," A Selling point 

{The report of Dr. Gregory and Sir David Meek, who were sent by the 
Government of India in July last to the United Stales of America to investigate 
the extent to which it would be possible to find markets therefor exports excluded 
from Europe as a result of the blockade, was made available to the Government 
at the end of October). 

The main conclusions of the report are as follows ‘.— 

(i) The economy of the U. S. A. is at present in the phase of recovery 
from the depression of 1938. This recovery has been brought about in 
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part by the generally favourable business situation reacted by the earlier 
phases of the war, in part by Allied orders and in part by the anticipation 
that the vast expenditure contemplated under the armament scheme will 
react favourably on business. It is not reasonable to assume that, unless 
some unforeseen set-back takes place, the national income of tlieU. S. A., 
at present running at some 75,000 million dollars per annum, might under 
the circumstances of full armament activity, run at the level of some 
80,000 million dollars. 

(ii) In these circumstances, the normal movement of imports in the 
U. S. A. should be maintained and there should be some expansion as the 
aggregate income of the country expands. In addition, under the direct 
impulsion of the armament drive, there should be an expansion of the 
demand for products for stock-pile purpose and for armaments manufacture^ 
In this connection manganese ore and mica are of particular significance, 
but other commodities, referred to in detail in the report, may also be 
affected. 

Shipping difficulties.— '(iii) In considering the export situation from India 
to the U. S. A. account must be taken of shipping difficulties. In this con- 
nection the inaguration of a new line between the two countries has 
improved matters appreciably, to judge by the opinions expressed in the 

U. S. A. 

(iv) There is a growing interest in Indian consumers’ goods, such as 
cotton prints, druggets etc. “Made in India" is itself a selling point 
and anti-Japanese prejudice on the part of a certain consuming section 
should assist the sale of Indian products. On the other hand, since a 
considerable proportion of the total sale of consumers goods takes place 
through large-scale organisations it is imperative that Indian producers 
and merchants should pay regard to the special character of the American 
market. Variety, novelty, strict adherence to the specifications laid 
down, promptness of delivery, are essential. 

(v) There is considerable reason to suppose that trade could bo 
promoted if Indian businessmen were to visit the U. S. A. more frequently 
and were to make personal contacts with actual or potential buyers. 
Moreover, in view of the aggressive attitude of the producers of competing 
goods, such as paper-bag makers, it is necessary to promote interest in 
Indian products by the preparation of pamphlets and other propaganda 
material setting out the merits of the products it is intended to sell, - the 
terms on which they can be obtained, etc. This is a work which must be 
undertaken by business men themselves and cannot be undertaken by 
Clovernment agencies. 

6 
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(vi) Whilst the analysis of tho position .of individual commodities 
contained in the Eeport shows that in a certain number of cases 
expansion of importation is possible, thus providing now markets for 
products excluded from European markets, and whilst further armament 
expenditure is certain to increase tho demand for certain special com- 
modities, it is not possible for India to look to tho IJ. H. A., as an effective 
substitute market for the entirely lost European markets. 

With regard to the sixth of these conclusions, the position of all 
commodities the exports of which no European countries before the War 
were of any significance was examined. These commodities, it may be 
pointed out, were primarily raw materials, some of which are largely 
produced by the United States itself and some of which enter into direct 
competition with American products Complete substitution of the 
American for the European market is thus not easily possible. But a 
review of the findings on the various individual items make it possible 
to divide them into three groups. 

Three groups. — The first consists of commodities of which it can be 
paid that no problem of disposal arises owing to abnormal war demands 
in India or abroad or to other special conditions. These are tanned skins, 
raw rubber, pig iron and chromite. 

The second group comprises commodities of which Indian supplies 
would have to face competition from production within the United States 
itself or in the Philippines or in South American countries, in the 
welfare of which the United States is specially concerned, as evidenced 
at the recent Havana Conference and which apart from tbib have, in 
some cases, long-established connections witli that country, Commodities 
in respect of which such competition is so effective as to leave little hope 
for expansion of Indian exports are the wliole group of oilseeds (including 
groundnuts) and oilcake; raw cotton and cotton waste; raw liomp; raw 
hides; wheat; bones; bone manure and bone meal; lemon-grass oil. 

, The third group represents Indian exports the prospects of which in 
the U. S. A. are such as to warrant special attention being paid to them; 
these are jute goods, raw wool, raw skins, mica, coffee, tea, lac, coir 
manufactures, mjnrobalans, cashewnuts, kapok, cardamons, pepper and 
ginger. 

The report does not suggest that the potentialities of the U. S. A. as 
a market for Indian goods is confined either to *' munitions ” raw 
materials or to certain staple Indian products. On the contrary, the 
authors of the report attach much importance to the cultivation of the 
American cofisumet maiket for manufaoluied goods and in this connection 
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the attention of manufacturers will be drawn to the conditions under 
which alone, in the opinion of authors of the report, contact can be 
successfully established with American buying organisations. (Indian 
Information, December IS, 1910.) 

CONTROL OF CONTAGIOUS MASTITIS 

Control not difficult.— It is possible to control mastitis by quite 
simple measures. Every farmer can keep the disease down to a small 
amount by practising a few simple precautions which cost nothing except 
a little trouble. In farming, as in other pursuits, it is the little bit of 
extra care that makes the difference between the successful and the 
unsuccessful man. 

Control methods depend on finding out, so far as possible, which 
cows are infected, and so organising the herd management routine that no 
opportunity occurs for the infected cows to infect the healthy animals. 
It is essential to understand that the form of mastitis which can be 
controlled is catagious, and if neglected may run through a whole herd. 

Detecting the disease. — Careful feeling of the udder immediately after 
milking will detect hardening of the udder tissue in about 10 per cent 
of the cases, where infection is not obvious, owing to visible changes in 
the milk, e. g. clots. 

Testing the foremilk from each quarter with brom-cresol purple paper 
will detect about 50 per cent of the infected quarters, but also give a few 
false positives, i. e. a few uninfected animals will give a purple colour 
with brom-cresol purple. 

Pour pieces of the brom-cresol purple paper should be held fan-wise 
in the left hand, and milk from each quarter, in turn, allowed to fall upon 
a piece. Normal uninfected milk gives a dove-grey colour; a purple or 
purplish grey indicates mastitis. Late lactation milk gives a navy blue 
colour with brom-cresol purple but usually all four quarters give this colour. 

Weekly tests. — In any case the farmer will know which cows are 
drying off so that he will not be misled by this. Brom-cresol purple teats 
should be done every week. 

The strip cup be used to receive the foremilk (two squirts from each 
quarter), before every milking. Clots or flakes in the foremilk are a reliable 
indication of mastitis, but only detect about a third of all cases of 
catagious mastitis. 

A sudden fall in yield, otherwise unaccounted for, is almost certain 
to be due to mastitis. Milk recording is, therefore, a valuable help in the 
control of mastitis, and it pays to watch the record sheet carefully. 
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As regards the control ot mastitis it is suggested that the farmer should 
place all suspected animals in a seperate shed or on one side of tho shed. If 
possible, have separate stools, pails and milkers for tho infected animals. 
Another precaution which it may pay to take is to arrange to milk tho 
cows in both clean and infected portions of tho herd in order of ago, 
milking the heifers first and tho oldest cows last. Wash down tho udders 
with cloths previously held in a weak disinfoctant. A suitable method is 
to keep a one-in*five strength chloros solution in a stone jar in the 
cowshed and to add one eggcupful of this to a bucket of water. Change 
the water after attending every half-dozen cows. 

Washing is essential. —It is essential to see that every milker washes 
his hands before milking eacli cow. Examine the udders, and ospooially 
the teats, carefully at each milking. Again one should remember to treat 
all abrasions, cuts and sores with a healing ointment in good time. 

If milking machines arc used, carry out the makers’ instructions in 
detail. It is best to dispose of tho infected cows when opportunity 
occurs, starting with the worst cases. When buying in the new stock 
get the milk bacteriologically tested if possible. Otherwise carry out the 
three tests described. Finally, successful control of this disease needs 
the best possible herd management, taking particular care that stripping 
is properly done and avoiding over-stocking . — (Tha Farmer tC Stock- 
Breeder.) 

THE ASSOCIATION FOR THE ADVANCEMENT OF RESEARCH IN 
AGRICULTURE AND ALLIED SUBJECTS 

The idea of organizing such a Society was first moved by Dr. 
K. H. Itichharia, M. Sc., Ph. D., Oilseed Specialist, when he convened 
a meeting of those interested in the subject on the 29th November 1940, 
in the V. T. I. Building. Eao Bahadur D. V. Bal, M. Sc., (Agr)., Agricul- 
tural Chemist to Government, C. P. was elected to the Chair. Pr. 
Bichharia then emphasised the desirability of organizing such a Society 
with the following words ; — 

“It is said that ‘whoever can make two ears of corn or two blades of 
grass to grow upon a spot of ground where only one grew before deserves 
better of mankind and does more essential service to bis country than the 
whole race of politicians put together.’ It is with this object in view 
chiefly that Agricultural Eesearch is being financed everywhere. This 
does not necessarily mean that the plant breeder occupies the premier 
position in agriculture. His position is no doubt, very great, but the 
position of Agricultural Experimentalist, Engineer, Chemist, Mycologist 
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and Entomologist is, in no way leas important. It is with the co-ordinatod 
efforts of ail these research workers that the maximum crop can be 
produced per acre. The story does not end here. The problems of live- 
stock are perhaps even of greater importance and require immediate 
solution. Once the problems are solved they are to be presented to the 
cultivators in their own fashion. How can this be achieved most 
effectively and impressively ? Not by individual, but by co-ordinated 
efforts. The state can only establish and finance a particular research 
section but cannot lay down any rigid rules how the various sections 
should work shoulder to shoulder. It is the joint responsibility of the 
research workers themselves to place before the Government, in one 
continuous story or account the material to be circulated among 
the villagers for their uplift. There are various methods followed in 
different research institutes to carry out this programme, the most 
important of them being the holding of occasional meetings, where, by 
turns research workers from different sections read out papers on the work 
being carried out by them or done elsewhere. 

The advantages of having each an organization where the activities 
of the various departments are co-ordinated are self-evident. One would 
be able to know what problems are being tackled in more detail. 

It is, therefore, now high time that we should form an active 
association to carry out effectively this part of our responsibility. 

After some discussion it was decided to formulate such a Society with 
the above name. The following items were discussed and passed ; — 

(1) All the 28 gentlemen who were present were declared as 
Foundation Members. 

(2) Elections; — 

President liao Bahadur D. V. Bal, M.Sc. (Agr.) (Hons.) 

Secretary Dr. E. H. Eiohharia, M.Sc., Pb. D. 

Joint Secretary . — Dr. V. G. Vaidya, B. Ag„ Pb. D. 

(3) A Committee consisting of Eao Bahadur D. V. Bal, Dr. R. H. 
Eichharia, Mr. J. F. Dastur, Dr. G. S. Bhatia and Dr. V. G. Vaidya 
was formed to draw a constitution for the Society and for presenting 
it to the General Body. 

The first meeting of the Association was held on the 8th March 1941 
in the V. T. I. Building when Eao Bahadur I). V. Bal, M.Sc., (Agr.), 
Agricultural Chemist to Government, C. P. read a paper on “ Periodic 
fluctuations in Carotene content of cow and buffalo butter fat.” An 
interesting discussion on the paper followed. 



College and Hostel Notes 

The period under report marks the busiest time in the year. The 
students were engaged in studying for the examinations. Hockey, Tennis 
and Volley-Ball'contmuod to bo played. Mr. J,i. S. Kaghuwansi of Std 
year won the second pcizo in tlio three mile running race at the Nagpur 
District Games Tournament. Ho lias also distinguiahod himself in the 
University Sports by being first in the throe mile race and tliird in one 
mile race. For his fine performances ho has been awarded the College 
colours and was declared the Champion Sportsman of the year 1940'41. 
We congratulate him for the same. 


EXAMINATION RESULTS 1940-41 


B. Sc. (Agr.) Examination, Nagpur University 

First Division 
li. P. J yotishi* 

Second Division 


Bahulal Nema 
B. 0. Pradhan 
D. X. Sohoni 
K. P. Lele 
K. J. Deshpande 
K G. Bhide 
K, S. Krishna Kao 
M. W. Khankhoje 
M. K. Oka 
M, K. Shingarey 
M. J. Khare 
P. V. Deo 


11. N. Bhargava 
K, S. Chauhan 
S. A. Joshi 
S. L. Bhrivastava 
S. S. Khokle 
8. K. Gangrade 
S. L. Patni 
V. K. Deshmukh 
V. V. Gokhale 

V. L. Golhar 

W. P. Solo 

Y. M. Mokashi 


Third Division 

Mohamed Shoaib M. V. Lele 

A. D. Kane P. S. Thakur 

K. A. Bhandarkar K. S. Mehta 

M. H. Huddar S. l\ Ohitnavis 

S. L. Gad we 


Pass 

H. N. Soni 
P. K. Mukerjee 
B. T. Wankhade 


G. U. Patankar 
G. D. Hishikar 
S. N. Joshi 


* Awarded Sir Arthur Blennerhassett Memorial Medal and Ohakradeo Memorial 
Medal for standing first at the B. Sc. (Agr.) Bxaminaiion of 1941. 



INTERMEDIATE EXAMINATION IN SCIENCE (AGRICULTURE) 

First Divisimi 


P. S. Parsai* 

D. D. Shukla 

D.N. Kherdekar 

B. L. Nayak 

Second Division 

A, P. Gupta 

G, S. Pawar 

B. B. Vyas 

Laxman Pandey 

0. S. S. Mudaliar 

M. S. Puranik 

D. L. Potfode 

M. S. Sonwalkar 

G. li. Kokardekar 

B. S. Melag 

G. S. Aparajit 

B. C. Jain 

G. T. Saoji 

S. N. Khutate 

Pass 


D. S. Kshirsagar 

N. B. Sohni 

A. P. Gumasta 

P. S. Pimpalgaonkar 

B. M. S. Bhuwal 

B. T. Desai 

N. K. Ohitnavis 

S. D. Deshmukh 

V. D. Barve 


Campartmental 


K. S. Dave 

0. V. Gaikwad 

L. G. Kolte 



* Awarded Sir Arthur Blennerhassett Memorial Medal for standing first 
in the Intermediate Science (Agricnlture) Examination of 1941. 

THIRD YEAR PROMOTION EXAMINATION 

Successful Candidates in order of merit 


Jagannath Hota 

P. T. Bajkondwar 

B. B. Misro 

M. Ganpat Bao 

J. P, Shrivastava 

B. B. Banerji 

A. M, Deshpande 

S. Eifayatnllah 

S. B. Chopde 

B. G. Kelkar 

B. L. Agrawal 

S. A. Stevenson 

K S. Baghuwanshi 

0. L. Arzare 

S. K. Palnetkar 

L. N. Malvaiya 

G. S. Sinbal 

Trilochansingb 

W. B. Cliaurey 

M. G. Mohoni 

K. C. Nema 

B. G. Wakhale 

B. T. Ghodimare 

E. P. Deshpande 

P. M. Ingle 

E. G. Limsay 

Ajit Singh 

S. B. T ha wale 

W. L. Agarkar 

M. Sayeedullah Khan 

Md. Bilal Khan 

V. S. Barkar 

M. P. Dwivedi 





FIRST YEAR PROMOTION EXAMINATION 

Stiomsful Candidates in order of merit 


A. 0. Jaio 

J. B. Kakde 

K. G. Nema 

M. N. Paithankar 
G. N. llaut 

L. Agrawal 

B. B. Bawat 
K f£. Yerawar 
B. P. Mishra 
G. P. Misra 
K. S. Mahajan 

B. N. Khandelwal 
V. P. Chiddarwar 

A. Q. Khan 

B. C.Jain 

M. G. Oliitnavia 
B. S. Mahcdey 
K. B. Kannao 
S. G. Kulkarni 


H. L. Patel 
K. N. Awasti 
K, S. Deslijimkh 
,15. (J. Bhtilorao 
K, M. ^lilpolwar 

A. B. Hhukla 

K. K. Kaushal 

B. B. MandoU 

L. P. Nayak 
G. L. Daharo 
Tyabali 

V. P. JoBhi 
Tarachand Gangrado 
a D. Duboy 
II. V. Karandikar 
B. M. Shondey 
B. T, Pend barker 
L. A. Patil 
K. G. Sahaarabudhe 


To Subscribers 


We are highly thankful to you for yo»r^' 
co-operation in the past and trustl^that you will 
extend the same in future by your continuing 
as a subscriber and enlisting your friends- 
interested in Agriculture—as subscribers. 


Managing Committee. 
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